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MANUAL CHANGES. 
HP 4195A MANUAL IDENTIFICATION 


_. Network/Spectrum Analyzer Model Number: HP 4195A 


Date Printed: February 1988 
Part Number: 04195-90000 


This supplement contains information for correcting manual errors and for adapting the manual to newer instruments that contain improvements 
or modifications not documented in the existing manual. : 


To use this supplement 
. Make all ERRATA corrections 
2. Make all appropriate serial-number-related changes listed below. 


SERIAL PREFIX OR NUMBER MAKE MANUAL CHANGES SERIAL PREFIX OR NUMBER _ MAKE MANUAL CHANGES 


> New item 


- | : | Supersedes the Manual Change printed on June 1988. | 


> ERRATA 1 
Replace the following pages with the attached replacement pages in this supplement. 
Page iii/iv, Page 4-25/4-26, Page 4-29/4-30, Page 5-43/5-44, 


Page 5-51/5-52, Page 6-37/6-88, Page 6-49/6-50, Page 7-3 through 7-6 


AO" a 
yet on 


NOTE 


Manual change supplements are revised as often as necessary to keep manuals as current and accurate as possible. Hewlett-Packard recommends 
that you periodically request the latest edition of this supplement. Free copies are available from all HP offices. When requesting copies, quote 
the manual identification information from your supplement, or the model number and print date from the title page of the manual. 


f} HEWLETT 
Date/Div: February 1989/33 — PACKARD 


Page: 1 of 2 


PRINTED IN JAPAN 


> CHANGE 2 
Replace the following pages with the attached replacement pages in this supplement. This covers 
the revision for changing ROM-based firmware from version 1.02 to 2.00, and the changes are 
indicated by a line marked on the right side of the text in this supplement. 
Page i/ii, | Page vii/viii, Page xili/xiv 
Page 1-3/1-4 | : 
Page 3-1 through 3-12 (add page 3-13/3-14) | 
Page 4-7/4-8, Page 4-9/4-10, Page 4-23/4-24, Page 4-51 through 58 
Page 5-1/2, Page 5-29/30, Page 5-33 through 5-36 
Page 6-45/6-46 | 
Page 7-7 through 7-28 (add page 7-29/7-20) 
| Page B-1 through B- 20 
Page D-7/D-8 


- Page E-3/E-4 


Page F-1 through F-8 


Page G-1 through G-8 
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SERIAL NUMBERS 


This manual applies directly to instruments whose serial number 
prefix is 2904J- and whose ROM-based firmware is revision 2.00. 


With the changes described in Appendix A, this manual also applies 
to instruments whose ROM-based firmware is version 1.02 and 
below. 


For additional important information about serial numbers, read SERI- 
AL NUMBER in Section 7 of this Operation Manual. 
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CERTIFICATION 


Hewlett-Packard Company certifies that this product met its published specifications at 
the time of shipment from the factory. Hewlett-Packard further certifies that its calibra- 
tion measurements are traceable to the United States National Bureau of Standards, to 
the extent allowed by the Bureau’s calibration facility, or to the calibration facilities of 
other International Standards Organization members. 


WARRANTY 


This Hewlett-Packard instrument product is warranted against defects in material and 
workmanship for a period if one year from the date of shipment, except that in the case 
of certain components listed in Section 7 of this manual, the warranty shall be for the 
specified period. During the warranty period, Hewlett-Packard Company will, at its 
option, either repair or replace products which prove to be defective. 


For warranty service or repair, this product must be returned to a service facility desig- 
nated by HP. Buyer shall prepay shipping charges to HP and HP shall pay shipping 
charges to return the product to Buyer. However, Buyer shall pay all shipping charges, 
duties, and taxes for products returned to HP from another country. 


HP warrants that its software and firmware designated by HP for use with an instru- 
ment will execute its programming instruction when property installed on that instru- 
ment. HP does not warrant that the operation of the instrument, or software, or firm- 
ware will be uninterrupted or error free. 


LIMITATION OF WARRANTY 


The foregoing warranty shall not apply to defects resulting from improper or inadequate 
maintenance by Buyer, Buyer-supplied software or interfacing, unauthorized modifica- 
tion or misuse, operation outside of the environment specifications for the product, or 
improper site preparation or maintenance. 


NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. HP SPECIFICALLY DISCLAIMS 
THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICU- 
LAR PURPOSE. 


EXCLUSIVE REMEDIES 

THE REMEDIES PROVIDED HEREIN ARE BUYER’S SOLE AND EXCLUSIVE 
REMEDIES. HP SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, 
TRACT, TORT, OR ANY OTHER LEGAL THEORY. 

ASSISTANCE 


Product maintenance agreements and other customer assistance agreements are avail- 
able for Hewlett-Packard products. 


For any assistance, contact your nearest Hewlett-Packard Sales and Service Office. 
Address are provided at the back of this manual. 


HP 4195A Operation Manual 


SAFETY SUMMARY 


The following general safety precautions must be observed during all phases of opera- 
tion, service, and repair of this instrument. Failure to comply with these precautions or 
with specific WARNINGS given elsewhere in this manual violates safety standards of 
design, manufacture, and intended use of the instrument. The Hewlett-Packard Com- 
pany assumes no liability for the customer’s failure to comply with these requirements. 


GROUND THE INSTRUMENT 

To minimize shock hazards, the instrument chassis and cabinet must be connected to 
an electrical ground. The instrument is equipped with a three-conductor AC power 
cable. The power cable must either be plugged into an approved three-contact electri- 
cal outlet or used with a three-contact to two-contact adapter with the grounding wire 
( green ) firmly connected to an electrical ground (safety ground) at the power outlet. 
The power jack and the mating plug of the power cable meet International Electrotech- 
nical Commission ( IEC ) safety standards. 


DO NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE 
Do not operate the instrument in the presence of flammable gasses or fumes. Opera- 
tion of any electrical instrument in such an environment constitutes a safety hazard. 


KEEP AWAY FROM LIVE CIRCUITS 

Operating personnel must not remove instrument covers. Component replacement and 
internal adjustments must be made by qualified maintenance personnel. Do not re- 
place components with power cable connected. Under certain conditions, dangerous 
voltages may exist even with the power cable removed. To avoid injuries, always dis- 
connect power and discharge circuits before touching them. 


DO NOT SERVICE OR ADJUST ALONE 
Do not attempt internal service or adjustment unless another person, capable of render- 
ing first aid and resuscitation, is present. 


USE CAUTION WHEN EXPOSING OR HANDLING THE CRT 

Breakage of the cathode-ray tube ( CRT ) causes a high velocity scattering of glass 
fragments (implosion ). To prevent CRT implosion, avoid rough handling or jarring of 
the instrument. Handling of the CRT shall be done only by qualified maintenance 
personnel using approved safety mask and gloves. 


DO NOT SUBSTITUTE PARTS OR MODIFY INSTRUMENT 

Because of the danger of introducing additional hazards, do not substitute parts or 
perform any unauthorized modification to the instrument. Return the instrument to a 
Hewlett-Packard Sales and Service Office for service and repair to ensure that safety 
features are maintained. 


DANGEROUS PROCEDURE WARNINGS 
WARNINGs, such as the example below, precede potentially dangerous procedures 
throughout this manual. Instructions contained in the warnings must be followed. 


DANGEROUS VOLTAGES, CAPABLE OF CAUSING DEATH, ARE PRESENT IN 
THIS INSTRUMENT. USE EXTREME CAUTION WHEN HANDLING, TESTING, AND 
ADJUSTING THIS INSTRUMENT. 
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SAFETY SYMBOLS 


General Definitions of Safety Symbols Used On Equipment or In Manuals. 


NOTE 


Instruction manual symbol: the product will be marked with this 


symbol when it is necessary for the user to refer to the instruction 
manual in order to protect against damage to the instrument. 


Indicates dangerous voltage (terminals fed from the interior by 
voltage exceeding 1000 volts must be so marked ). 


Protective conductor terminal. For protection against electrical 
shock in case of a fault. Used with wiring terminals to indicate 
the terminal which must be connected to ground before operating 
equipment. 


Low-noise or noiseless, clean ground ( earth ) terminal. Used for 
a signal common, as well as providing protection against electri- 
cal shock in case of fault. A terminal marked with this symbol 
must be connected to ground in the manner described in the 
installation (Operating) manual, and before operating the 
equipment. 


Frame or chassis terminal. A connection to the frame ( chassis ) 
of the equipment which normally includes all exposed metal 
structures. 


Alternating current ( power line ). 


Direct current ( power line ). 


Alternating or direct current ( power line ). 


A WARNING denotes a hazard. It calls attention to a procedure, 
practice, condition or the like, which, if not correctly performed or 
adhered to, could result in injury or death to personnel. 


A CAUTION sign denotes a hazard. It calls attention to a pro- 
cedure, practice, condition or the like, which, if not correctly 
performed or adhered to, could result damage to or destruction of 
part or all of the product. 


A NOTE denotes important information. It calls attention to a 
procedure, practice, condition or the like, which is essential to 
highlight. 
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GETTING STARTED 
SECTION 1 


GETTING STARTED 


1-1. INTRODUCTION 


This section provides the information necessary for receiving, performing an incoming in- 
spection, preparing for use, and setting up your HP 4195A. 


The WARNINGs, CAUTIONs, and NOTEs given throughout this document must be carefully 
followed to ensure the operator's safety and to maintain the 4195A’s serviceability. 


1-2. INCOMING INSPECTION 


This instrument has been carefully inspected both electrically and mechanically before being 
shipped from the factory. It should be in perfect condition, no scratches, dents or the like, 
and it should be perfect electrical condition. To verify this, carefully perform an incoming 
inspection to check the instrument for signs of physical damage, missing contents, or if this 
instrument does not pass the electrical performance test as follows and if any discrepancy is 
found, notify the carrier and Hewlett-Packard. The HP sales office will arrange for repair and 
replacement without waiting for the claim to be settled. 


1. Inspect the shipping container for damage, and keep the shipping materials until the 
inspection is completed. 


2. Verify that the shipping container contains everything shown in Figure 1-1. 


04194-61601 
(Opt. 001 only) 


8120-1838 
3ea. 


8120-1378 : é _®* 04194-61603 


04194-61602 
5061-9699 04195-61001 


Figure 1-1. HP 4195A and Furnished Accessories 
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3. Inspect the exterior of the 4195A for any signs of damage. 


4. Verify that the 4195A is equipped with the Options you ordered. 


5. Complete the PREPARATION FOR USE procedures described in paragraph 1-3. 


6. Perform the Performance Test described in the Maintenance Manual to verify the 
4195A’s electrical performance. 


1-3. PREPARATION FOR USE 


1-3-1. UPPER/LOWER UNIT LINKING/CONTROLLING 


1. Interconnecting Units 


The 4195A consists of two modules which must be electrically and mechanically intercon- 
nected using the supplied cables and Rear Panel Lock Foot Kit ( Full Modules, PN 5061- 
9699 ) to facilitate handling and to allow proper connection between the two units. The 
procedure for mounting the control unit on top of the measurement unit is as follows. 


1. Remove the feet from the bottom cover of the Control Unit by: 


(1) Lifting the tab of the bottom foot. 


(2) Sliding the bottom foot in the direction of the tab. 


2. Install the Rear Panel Lock Foot Kit. Follow the instructions provided with the kit. 
Once the kit has been installed, the two units will be firmly secured to each other 
allowing you to pick up the 4195A without having to disconnect the rear cables. 


2. Interconnection Cables 


Connect the following cables between the rear panels of the control and measurement units 
as shown in Figure 1-2. 


Cable (1). 


Cable (2). 


Cable (3). 


Cable (4). 


Connect the 9-pin cable assembly ( PN 04194-61603 ) between J6 of the 
Control Unit and J6 of the Measurement Unit. Use a small standard 
screwdriver to tighten the screws on the cable connectors. 


Connect the 50-pin cable assembly ( PN 04194-61602 ) between J5 of the 
Control Unit and J5 of the Measurement Unit. Lock the cable connectors 
with the spring clips. 


Connect three BNC cables ( PN 8120-1838 ) between J2, J3, and J4 of the 
Control and Measurement Units. 


Option 001 equipped instruments only. Connect a BNC cable ( PN 04194- 


61601 ) between the ‘EXT REFERENCE’ connector on the Control Unit and 
the ‘REFERENCE OVEN’ connector on the Measurement Unit. 
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Figure 1-2. Cable Interconnections 


1-3-2. POWER REQUIREMENTS 


The 4195A requires an AC power source of 100, 120, 220 V +10%, or 240 V +5% -10%, 48 
to 66 Hz single phase, power consumption is 500 VA maximum. 


THIS IS A SAFETY CLASS 1 PRODUCT ( PROVIDED WITH A PROTECTIVE EARTH 
TERMINAL ). A NONINTERRUPTABLE SAFETY EARTH GROUND MUST BE PRO- 
VIDED FROM THE MAINTAIN POWER SOURCE TO THE INSTRUMENT’S POWER 
INPUT TERMINALS, POWER CORD, OR SUPPLIED POWER CORD SET. 
WHENEVER THE SAFETY EARTH GROUNDED HAS BEEN IMPAIRED, THE IN- 
STRUMENT MUST BE MADE INOPERATIVE AND SECURED AGAINST ANY UNIN- 
TENDED OPERATION. IF THIS INSTRUMENT IS TO BE ENERGIZED VIA AN 
AUTOTRANSFORMER (NOT RECOMMENDED ) FOR VOLTAGE REDUCTION, 
MAKE SURE THAT THE COMMON TERMINAL IS CONNECTED TO THE EARTH 
POLE OF THE POWER SOURCE. 


1-3-3. LINE VOLTAGE AND FUSE SELECTION 


Before connecting the instrument to the power source, make sure that the correct 
fuse has been installed and the Line Voltage Selection Switch is correctly set. 
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Figure 1-3 illustrates the line voltage selection switch and fuse-holder on the instrument's 
rear-panel, instructions for line voltage and fuse selection, and the line voltage range for line 
voltage selection. Current ratings for the fuse are printed under the fuse-holder on the rear- 
panel and are listed, along with the fuse’s HP part number, in Figure 1-3. 


Use the proper fuse for the line voltage selected. Make sure that only fuses with 
the required current rating and of the specified type are used as replacements. 
DO NOT use a mended fuse or short-circuit the fuse-holder in order to by-pass 
the fuse. 


100V Operation 120V Operation Line Voltage Selection 
100Vv—_ 


120Ww—|—1-CF ove i a Voltage 
xX xX Line Voltage 
220V~ ame | ml | Selector 
240Vvu— 240. 
100V 90 -110V, 48 - 66Hz 


220V Operation 240V Operation | 120V 108 -132V, 48 - 66Hz 
100V OV 

mana XL 198 -242V, 48 - 66Hz 
ertiter = 220V% | oa} 240V 216 -252V, 48 - 66Hz 


240V.—S— 240V~u 


Line Voltage Selector: _ Fuse Selection 


Set the Line Voltage Selector Operating Fuse Fuse 

switch. Voltage Rating Part No. 
100V 5A, 250V, 2410-0010 

Fuse Removal: 120V Normal Blow 

Turn the fuse holder counterclock- 220V 3A, 250V, 2110-0381 

wise until the fuse pops out. 240V Slow Blow 


Figure 1-3. Line Voltage and Fuse Selection 


1-3-4. POWER CABLE 


To protect operating personnel, the National Electrical Manufacturer’s Association ( NEMA ) 
recommends that the instrument panel and cabinet be grounded. The 4195A is equipped 
with a three-conductor power cable, which, when plugged into an appropriate AC power 
receptacle, grounds the instrument. The offset pin on the power cable is the ground wire. 


To preserve the protection feature when operating the instrument from a two contact outlet, 


use a three-prong to two-prong adapter ( PN 1251-8196 ) and connect the adapter’s green 
pigtail to power-line ground. 
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The power plug must be inserted into an outlet that provides a protective earth 
connection. You must not use an extension cord or power cable without a protec- 
tive conductor ( ground ). 


Figure 1-4 shows the power cords used in various countries. Also shown is the standard 
power cord furnished with the instrument. HP Part Numbers, applicable standards for power 
plugs, electrical characteristics, and the countries using each power cord are listed in Figure 
1-4. For assistance in selecting the correct power cable, contact the nearest Hewlett- 
Packard sales office. 


1-4. OPERATION ENVIRONMENT 
The 4195A must be operated under within the following environment conditions, and suffi- 
cient space must be kept behind the 4195A to avoid obstructing the air flow of the cooling 


fans. 


Temperature: 0°C to 55°C 
Humidity: less than 95% RH at 40°C 


NOTE 


The 4195A must be protected from temperature extremes which could cause 
condensation within the instrument. 
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OPTION 900 United Kingdom OPTION 901 Australia/New Zealand 


a 


Pe a oon 


i a Neutral 


Line 


Plug: BS 1363A, 250V 
Cable: HP 8120-1351 


Plug: NZSS 198/AS C112, 250V 
Cable: HP 8120-1369 


OPTION 902 European Continent OPTION 903 U.S./Canada 
Earth 
é = a Earth 
Neutral ee i Line 


Earth 
Neutral 


Plug: CEE-VII, 250V 
Cable: HP 8120-1689 


Plug: NEMA 5-15P, 125V, 15A 
Cable: HP 8120-1378 


OPTION 904 U.S, /Canada OPTION 905* Any country 


Neutral 


Plug: NEMA 6-15P, 250V, 15A 
Cable: HP 8120-0698 


Plug: CEE 22-VI, 250V 
Cable: HP 8120-1396 


OPTION 906 Switzerland OPTION 912 Denmark 


ae 


a 
Earth 


Line 


Plug: DHCR 107, 220V 


Plug: SEV 1011.1959-24507 Type 12, 250V 
Cable: HP 8120-2956 


Cable: HP 8120-2104 


OPTION 917 India/Republie of S.Africa 


Po al 


OPTION 918 


Ground-earth 


Neutral ———_ > be 


Plug: JISC 8305, 125V,. 15A 
Cable: HP 8120-4753 


Neutral Line 


Plug: SABS 164, 250V 
Cable: HP 8120-4211 


NOTE: Each option number includes a * Plug option 905 is frequently used for 


'family' of cords and connectors of various interconnecting system components and 
materials and plug body configurations peripherals. 


(straight, 90° ete.). 


Figure 1-4. Power Cables Supplied 
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PRODUCT OVERVIEW 


2-1. INTRODUCTION 


This section contains the information you need to know before operating the Hewlett- 
Packard Model 4195A Network/Spectrum Analyzer. Before using the 4195A, read through 
this section first so you can quickly and efficiently learn how to operate the HP 4195A. 


2-2. PRODUCT INTRODUCTION 


The HP 4195A is an intelligent Network, Spectrum, and Impedance analyzer combined into a 
single instrument. This combination creates a very powerful evaluation and analysis tool for 
evaluating Circuits and Components. 


The 4195A consists of a Control Unit and a Measurement Unit. The control unit is mounted 
on top of, and is locked to the measurement unit when in use. The control unit contains a 
color graphics CRT for displaying the measurement results, and a 3-1/2 inch micro flexible 
disc drive for storing/recalling data and internally stored user programs. The measurement 
unit has two channels, each of which has its own source output, reference, and test receiver 
input on the front panel. Using two channels allows you to setup a wide variety of network/ 
spectrum measurement and sequentially making the measurements without disconnecting 
and reconnecting measurement setups. 


Multiple parameters are easily identified and discriminated on the Color Graphics Display. 
The display scale and format are independent of the measurement circuit settings, so the 
scale and format can be selected to precisely observe small measurement changes. 


The USER MATH function gives you the ability to define parameters, mathematically manipu- 
late measurement data, and to view the results in graphic format on the color CRT. The 
USER DEFINED FUNCTION gives you the ability to perform user defined control/analysis 
sequences with just a single key stroke. The USER PROGRAM function provides you with 
the ability to program all operations of the 4195A for automating measurement. 


The 4195A can control three test parameters: frequency, test signal amplitude, and dc bias 


voltage. Any one of the three test parameters can be swept while the other two parameters 
are held at a fixed value. 
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2-3. A TOUR OF THE FRONT PANEL 


Appendix H contains a fold-out illustration of the 4195A’s front panel for you to look at while 
reading this manual. Open the fold-out page of Appendix H so you can look at the front 
panel layout while reading the following brief description of the keys, rotary knob, connec- 
tors, etc. on the front panel. The numbers in parenthesis correspond to the numbers the 
front panel illustration in Appendix H. 


(1) 


(6) 


The LINE ON/OFF push switch turns the 4195A on/off. This switch applies AC line 
power to the 4195A when set to the ON position (in) and removes AC line power to 
the 4195A when set to the OFF position ( out ). 


The color CRT Screen displays the measurement results, measurement settings, etc. 


Softkeys are tocated next to the CRT screen, and their functions ( given by the softkey 


label ) are displayed on the right hand side of the screen. A softkey is a combination 
of a key and the label displayed next to it at any given time. 


The TRACE area contains three keys for selecting the display format and scale. 
The DISPLAY Key displays the softkeys used to select the display format. 
The SCALE REF Key displays the softkeys used to change the display scales. 
The VIEW Key displays the softkeys used to superimpose images on the display. 
The MEASURE area contains four keys used to select the measurement parameters. 
The CONFIG Key displays the softkeys used to select the 4195A’s measurement 
configuration -- Network, Spectrum, Impedance and S-Parameter (S11, $21, $12, 


$22 ) configurations. 


The FORMAT Key displays the softkeys used to select the 4195A’s measurement 
format ( parameter or unit ). 


The CAL key displays the softkeys used to select and execute the 4195A’s mea- 
surement calibration and compensation functions. 


The DEFINE MATH Key displays the softkeys used to define and select User Math 
functions ( user defined parameter or unit ) derived using predefined functions and 
measured data. 

The SPECIAL FUNCTION area contains the following six keys. 


The USER DEFINE Key displays the softkeys used to define and execute user de- 
fined key sequences which can then be executed with a single key stroke. 


The SAVE/GET Key displays the softkeys used in the operation of the micro flexible 
disc drive. 
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The COPY Key displays the softkeys used to make hard copy printouts, plots, 
dumps of the screen contents. The COPY Indicator is ON while hard copy data is 
being transferred via HP-IB. 


The MORE Key displays the softkeys for functions of Equivalent Circuit Analysis, 
Partial Analysis, IF Range Selection, and HP-IB Definition. 


The PROGRAM Key displays softkeys used to edit and run User Programs ( ASP ). 
The MATH OPERATOR Key displays the softkeys used to enter math operations. 
(7) The HP-IB area includes four indicators and the LCL key. 


The RMT indicator is ON while the 4195A is in the HP-IB remote mode. Except for 
the LCL key, the front panel keys are disabled while this indicator is ON. 


The LTN indicator is ON while the 4195A is communicating via the HP-IB bus as a 
listener. 


The TLK indicator is ON while the 4195A is communicating via the HP-IB bus as a 
talker. 


The SRQ indicator is ON while the 4195A is asserting the HP-IB service request line. 


The LCL Key is used to return the 4195A to the manual mode from the HP-IB 
remote mode. 


(8) The MARKER/LINE CURSOR area includes two keys and a knob which are used to 
select and read measurement data, and to search for specific measurement points. 


The MKR > Key displays the softkeys used to move/control the marker and line 
cursors. 


The MODE Key displays the softkeys used to select the marker or line cursor. 
The rotary Knob is used to continuously move the displayed marker or line cursor. 


(9) The Blue shift key is used to shift a front panel key’s function to its blue labeled func- 
tion ( alphabetical characters ). When the blue shift key is pressed and active, the 


blue key indicator will be ON. For some functions the blue shift key will automatically. ; 


be activated, for some functions it will stay active until pressed a second time, and for 
other functions it will automatically turn off to facilitate further user keyboard entries. 


(10) The Green shift key is used to shift front panel key functions to their green labeled 
function. This key must be pressed each time a green labeled key function is used, 
because this key is active for only one key press after the green shift key is pressed. 
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The ENTRY area includes number keys, and unit keys, etc. used for numeric entry. 
The Number Keys are used to type in numbers. 
The Decimal Point (. ) Key is used to type in a decimal point. 
The Minus ( - ) Key types in the minus sign. 
The Equal ( = ) Key types in the equal symbol. 
The EEX Key types in the exponent symbol ( E ) on the display. 
The SPACE Key types in a character space. 


The MHz/Y Key adds a "MHZ" or a "V" to the value previously typed in, and termi- 
nates the ~— 


The kHz/dBm Key adds a "KHZ" or a "DBM" to the value previously typed in, and 
terminates the input. 


The Hz/dBuvV Key adds a "HZ" or a "DBUV" to the value previously typed in, and 
terminates the input. 


The ENTER/EXECUTE Key terminates keyboard input and executes the command. 


NOTE 


The MHz/V, kHz/dBm, Hz/dBuV keys are called the unit keys in this manual. 


The Arrow ( Up/Down ) Keys increment or decrement the parameter value displayed 
on the keyboard input line. When pressed just after the green shift key is pressed, 
these keys change the alpha numeric display page (such as TABLE displat format, 
User Program ( ASP ) editor, file CATalog ) to the next page or to the previous page, 
respectively. 


The EDIT area includes five keys that are used to edit alpha numeric keyboard input. 
The CLR LINE Key erases the input line. When pressed just after the green key is 
pressed this key recalls the last entered/executed command on the keyboard input 
line. 

The DEL CHAR Key deletes the character at the cursor position. 
The INS CHAR Key inserts character(s), at the cursor position, between characters 
previously typed in. When in the insert mode, the cursor is a box instead of a bar. 


When not in the insert mode, the cursor is an underline. 


The Arrow ( Left/Right ) Keys move the cursor left and right. 
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(16) 


(17) 


(18) 


(19) 
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The SWEEP area contains nine keys to select and vary measurement parameters 
( conditions ). 


The SWEEP indicator is ON while the 4195A is performing a sweep measurement. 


The MENU Key displays the softkeys that select the sweep parameters and sweep 
type, etc. 


The CENTER Key displays the current value of the sweep center parameter on the 
keyboard input line, which you can then change. 


The SPAN Key displays the current value of the sweep span parameter on the 
keyboard input line, which you can then change. 
iy 


a, ie 
The WAIT TRIG Indicator is ON when the sweep mode is set to SINGLE sweep and 
the 4195A is waiting for a sweep trigger ( pressing the TRIG/RESET key ). 


The TRIG/RESET Key restarts the sweep measurement from the starting point. 


The START Key displays the current start value of the sweep parameter on the 
keyboard input line, which can then be changed. 


The STOP Key displays the current stop value of the sweep parameter on the key- 
board input line, which can then be changed. 


The VIDEO FILTER Key turns the video filter ON and OFF, the Indicator is ON when 
the video filter is enabled. 


The AUTO Key sets the automatic resolution bandwidth (RBW ) and sweep time 
(ST ) selection. The AUTO key indicator is ON when set to AUTO. Once RES BW 
is pressed the AUTO indicator turns OFF. 


The RES BW Key displays the current resolution bandwidth value of the selected 
receiver on the keyboard input line, which can then be changed. 


The PRESET Key sets the 4195A’s controls to their preset initialization values. 


The UNLOCK indicator turns ON if the 4195A is not synchronized to the external sig- 
nal, or when the internal synthesizer is unlocked. 


The EXT REF indicator turns ON when an external signal is applied to the EXT REF- 
ERENCE connector on the 4195A control unit’s rear panel and the 4195A is syn- 
chronized to the external signal. 


The INTENSITY Control adjusts the brightness of the CRT. 


The 3-1/2 inch Micro Flexible Disc Drive stores the 4195A’s internal settings, data, 
and programs for later recall. 


PRODUCT OVERVIEW 


(20) The DC SOURCE area includes two keys, two indicators and a BNC connector. 


The OFF/ABORT Key turns OFF the dc source output. 


The LEVEL Key displays the value of the current dc source output voltage on the | 
keyboard input line, which can then be changed. 


The CURRENT LIMIT indicator turns ON when the de source output is overloaded. 


The ON indicator turns ON when a DC voltage is present at the DC output 
connector. 


The DC OUTPUT BNC Connector is the output for the DC bias voltage. 


ae | 
(21) Each CHANNE includes three keys, three indicators, three N-type connectors and a 
3-pin jack on the front panel. 


The AMPLITUDE Keys display the current source output level value on the key- 
board input line, which can then be changed. 


The respective $1/S2 indicator will turn ON when a signal source is connected to 
the $1/S2 output connector. 


The OUTPUT $1/S2 Connectors are used to apply the test signal to the circuit or 
component under test. 


The PROBE POWER Jacks supply DC power for active probes. 


The REF ATTEN Keys display the current reference input attenuation on the key- 
board input line, which can then be changed. These keys also display the IF 
RANGE selection softkey. 

The R1/R2 indicators turn ON when the respective receiver input is activated. 

The INPUT R1/R2 Connectors are used to input the measurement signal. 

The TEST ATTEN Keys display the current test input attenuation on the keyboard 
input line, which can then be changed. These keys also display the IF RANGE 
selection softkey. 

The T1/T2 indicators turn ON when the receiver input is activated. 


The INPUT T1/T2 Connectors input the signal to be measured. 


NOTE 


Remembering that the putty-gray control unit front panel keys call their own softkeys 
when press will help you to operate the 4195A. 
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2-4. A TOUR OF THE REAR PANEL 


The rear panel illustration is printed on the inside part of the fold-out page next to the front 
panel illustration in Appendix H. A brief description of the rear panel connectors, switches, 
etc. follows. 


(1) 


(2) 


(15) 


The 10 MHz OUTPUT Connector supplies a 10 MHz signal to use to synchronize 
external equipment. 


The EXT REFERENCE Connector is used to input an external signal to synchronize 
the 4195A. 


The PROGRAM START Connector is used to externally start or continue a 4195A user 
program ( ASP ). 


The EXT TRIGGER Connector is used to externally trigger the 4195A to make a single 
point measurement. 


The HP-IB Connector interfaces the 4195A to the HP-IB bus. 


The ~ LINE VOLTAGE SELECTOR Switches are used to set the operating voltage of 
the 4195A to match the local power line voltage. 


The ~ LINE FUSE Holder contains the power line fuse. 

The ~ LINE Power Line Receptacle is used to apply AC power to the 4195A. 
The J6 9-pin Connectors interconnect the control and measurement units. 
The J5 50-pin Connectors interconnect the control and measurement units. 


The 8-BIT INPUT/OUTPUT Connector is used for general purpose TTL level input/ 
output signals. 


The J4 BNC Connectors interconnects the control and measurement units. 

The J3 BNC Connectors interconnect the control and measurement units. 

The J2 BNC Connectors interconnect the control and measurement units. 

The REFERENCE OVEN Connector ( Option 001 units only ) is the output of the crys- 
tal oven oscillator. When this output is connected to the EXT REFERENCE connector 


on the control unit's rear panel, the 4195A’s frequency accuracy/stability will be 
improved. | 
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2-5. CRT DISPLAY AREA DEFINITION 


The 4195A CRT display is divided by the following areas as shown in Figure 2-1. 


Function Area Softkey Area 


Comment Area e----> NE TAR K 
el 486 BEB. BE Hz 
~q Sab49 dE 
=bi ele deg ieee 
, ; : : = ie E C T Fe UI Ml 


IMPEDNCE 
Measurement 


hiv Div CERTER ¢€1 d0b BOO.Ben Hz 
18.68 eve. SPAN 166 BEE.BEO Hz 


. eee an 


5 ----------) 


System Message Line 
RE YEBORED INPUT LINE 


Figure 2-1. CRT Display Area Definition 


Function Area: 


An eighteen character long line, starting from the upper left corner, is the function area. 
"NETWORK", "SPECTRUM", -"IMPEDNCE", "S11", "S21", "S12", or "S22" are displayed de- 
pending on the 4195A’s configuration. 


Comment Area: 


The rest of the line at the top of the screen ( except for the function area ) is the comment 
area. The comment area is where you enter your own display comments. Entering a com- 
ment is a useful way to identify hard copies of the screen, entering the name of signal to be 
measured or the measurement setup as a comment is one way to identify hard copies. 


System Message Line: 


The second line from the bottom of the screen is the system message line. Usually the 
receiver settings ( Resolution Bandwidth setting, etc. ) will be displayed on the system mes- 
sage line. If you try to perform an illegal operation, an error message is displayed on the 
system message line. When certain keys are pressed, the 4195A will display an instruction 
on the system message line to help you perform the next operation. 


Keyboard Input Line: 


The bottom line of the screen is the keyboard input line on which the parameter values are 
entered and on which commands from the front panel keyboard are entered to be executed. 
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Softkey Area: 


A six character wide area on the right side of the screen is the softkey area which is used to 
display the softkey labels. 


Measurement Data Area: 
The rest of the screen is the measurement data area, where measured data, measurement 


setting, analysis data, etc. are displayed. The contents of the Measurement Data Area are 
determined by the selected measurement function and display format. 
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BASIC MEASUREMENT EXAMPLES 


3-1. INTRODUCTION 


This section gives examples of the HP 4195A’s basic measurement operation. The exam- 
ples in this section are designed so you can perform them to familiarize yourself with the 
4195A. These examples are a guide to help you to learn the operation of the 4195A, they 
may not apply directly to your application. For more practical information on making accu- 
rate measurements, and for more examples, read Section 4. 


The WARNINGs, CAUTIONs, and NOTEs given throughout this document must be carefully 
followed to ensure the operator’s safety and the serviceability of the 4195A. 


BEFORE TURNING THE 4195A ON, ALL PROTECTIVE EARTH TERMINALS, EX- 
TENSION CORDS, AUTOTRANSFORMERS, AND DEVICES CONNECTED TO THE 
4195A MUST BE CONNECTED TO EARTH GROUND. ANY INTERRUPTION OF 
EARTH GROUND CONSTITUTES A SHOCK HAZARD WHICH MAY RESULT IN 
PERSONAL INJURY. 


ONLY FUSES WITH THE REQUIRED CURRENT RATING AND OF THE SPECIFIED 


TYPE CAN BE USED. DO NOT USE A SUBSTITUTE FOR THE PROPER FUSE 
AND NEVER SHORT CIRCUIT THE FUSE-HOLDER. DOING SO CONSTITUTES A 


SHOCK HAZARD. 


Before you turn your 4195A on, be sure to set the voltage selector to the line 
voltage to be used, or the instrument will be damaged. 
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3-2. NETWORK MEASUREMENT EXAMPLE 


In this example you are going to observe the transmission frequency response of a Band- 
pass Filter. Prepare a bandpass filter with the following specifications, and then follow the 
given procedure. 


Center Frequency 100 MHz or higher, and 400 MHz or lower 
Input/Output Impedance 50Q or 752 


Recommended Accessories Used In The Following Example: 


For 50Q device measurement: 


502Q N(m)-N(m) Cable 11851B (4 cables included) 
Power Splitter 11667A (two-way) or 
11850C (three-way) 


For 752 device measurement: 


75Q. N(m)-N(m) Cable 11857B (2 cables included) 

50Q N(m)-N(m) Cable 11851B (4 cables included) 

Power Splitter 11850D (three-way) 

500-75Q Minimum Loss Pad 11852B (furnished with the 11850D) 


Procedure: 


Ty 


a 


Leave all front panel OUTPUT/INPUT connectors open. 
Press the CONFIG key. 


The CONFIG key is located in the MEASURE section of the control unit ( upper 
unit of the 4195A ) front panel. 


You will see the softkey labels that includes ‘NETWORK’, ‘SPECTRUM’, etc. The 
4195A measurement configuration can be selected on this page. 


. Press the ‘NETWORK’ softkey. 


The ‘NETWORK’ softkey is located at the first key from the top at the right hand 
edge of the CRT. When the ‘NETWORK’ softkey is pressed, the softkey label will 
change to green. 


NETWORK will be displayed in the Function Area ( the upper left corner of the 
CRT ). This indicates that the 4195A is in network configuration. 


. Press the PRESET key. 


The PRESET key is located at the lower center of the control unit front panel. 
The PRESET key will clear most of the previous control settings and return them 
to the default settings. The PRESET key will not clear control settings that are 
unique to unselected configurations. 


. Connect the bandpass filter as shown in Figure 3-1. 


. Press the CENTER key. 


CENTER= 250000000.000 HZ will be displayed on the keyboard input line. 
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%* When a three-way power 
Splitter is used, properly 
terminate the unused port 
(502 ,75qQ). 


50Q Device Measurements 752 Device Measurements 


10. 


11. 


12: 


Figure 3-1. Network Measurement Example Setup 


. Enter the center frequency of your bandpass filter using the numeric and unit keys.. 


The center frequency can be changed using the arrow up and arrow down keys 
instead of numeric and unit keys. 


. Press the SPAN key and change the frequency span as appropriate for measuring 


your bandpass filter. 


. Press the RES BW key. 


RBW= (the currently set resolution bandwidth ) will be displayed on the key- 
board input line. 


Press the arrow down key. 


Every time you press the arrow down key, the resolution bandwidth will be nar- 
rowed, the time required for measurement will be increased, and you will observe 
less fluctuation on the traces. 


Press the VIDEO FILTER key. 
The indicator located at the center of VIDEO FILTER turns ON. You will observe 
less fluctuation in the resulting measurement traces on the CRT, and the mea- 


surement time will increase. 7 


Using the resolution bandwidth filter and the video filter settings, find the best mea- 
surement stability and the sweep time for your measurement. 
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13. 


14. 


15. 


16. 


17. 


18. 


19. 


20. 


21. 


22. 


23. 


24. 
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Press the MKR > key and ‘MKR> MAX’ softkey. 
The marker will move to the maximum value of the yellow trace. The frequency 
at which the insertion loss of the bandpass filter is minimum, the yellow trace 
maximum value (insertion loss ) and the phase shift at the frequency are dis- 
played above the graph area of the screen. 

Press the MODE key and the ‘oMKR & LCURS’ softkey. 

Press the ‘Amode on off’ softkey so that on changes to green. 

Press the ‘more 1/2’ and ‘WIDTH on off’ softkey to select on. 
The difference between the marker and the line cursor in dBs and the frequency 
width between the two intersection points of the yellow trace and the line cursor 
will be displayed. 


Rotate the knob in both directions. 


The line cursor will move up and down. You can read the difference between 
the o marker and the line cursor to determine the bandwidth of the filter. 


Press the ‘AVALUE entry’ softkey. 
DLCURS= will be displayed on the keyboard input line. 
Press the minus ( - ), 3, and ENTER/EXECUTE keys in sequence. 


The line cursor will move to the point which is -3 dB from the insertion loss level, 
and the -3 dB bandwidth will be displayed. , 


Press the ‘Q VALUE’ softkey. 

The quality factor value of the filter at the -3 dB point will be displayed. 
Press the MODE key and ‘off’ softkey. 

The marker and the line cursor will disappear. 
Press the FORMAT key and ‘T/R-t (dB)’ softkey. 

The blue trace shows the group delay, not the phase shift. 


Press the SCALE REF key and ‘SCALE forA forB’ softkey to select forB ( change to 
green ). 


Press the ‘B AUTO SCALE’ softkey. 
The display scale for the group delay measurement result will be optimized. 


NOTE 


This example simply shows measurement operation, the calibration capability of 
the 4195A was not used. Refer to paragraph 4-8, MEASUREMENT CALIBRA- 
TION, for useful techniques when high accuracy measurements are required. 
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3-3. SPECTRUM MEASUREMENT EXAMPLE 


In this example you are going to observe the harmonic distortion of a 10 MHz signal. The 
10 MHz signal available from the control unit’s rear panel is used for this example. 


Recommended Accessories Used In The Following Example: 


50Q BNC(m)-BNC(m) Cable, 122 cm HP PN 8120-1840 
N(m)-BNC(f) Adapter HP PN 1250-1476 


Procedure: 
1. Leave all front panel OUTPUT/INPUT connectors open. 
2. Press the CONFIG key. 


The CONFIG key is located in the MEASURE section of the control unit ( upper 
unit of the 4195A ) front panel. 


You will see the softkey labels that includes ‘NETWORK’, ‘SPECTRUM’, etc. The 
4195A measurement configuration can be selected on this page. 


3. Press the ‘SPECTRUM’ softkey. 
The ‘SPECTRUM’ softkey is located at the second key from the top of the Soft- 


key Area ( the right hand edge of the CRT ). When the ‘SPECTRUM’ softkey is 
pressed, the softkey label will change to green. 


SPECTRUM will be displayed in the Function Area ( the upper-left corner of the 
CRT ) indicating that the 4195A is in spectrum configuration. 


4. Press the PRESET key. 


The PRESET key is located at the lower center of the control unit front panel. 
The PRESET key will clear most of the previous control settings and return them 
to the default settings. The PRESET key will not clear control settings that are 
unique to unselected configurations. | 


5. Press the CHANNEL 1 RECEIVER REF ATTEN key. 
ATR1= 10 DB will be displayed on the keyboard input line, and the softkey labels 
are changed for IF Range selection. The ‘IF RNG NORMAL’ softkey label will be 
change to green. 

6. Press the arrow up key three times. 
The Ri input attenuator will be set to 40 dB and the RANGE display for the R1 
input ( displayed on the right hand side of the system message line ) will change 
to +20 dBm. This is for measuring a maximum amplitude signal of +20 dBm. 


7. Connect the 10 MHz OUTPUT connector on the control unit rear panel and the R1 
connector on the measurement unit front panel as shown in Figure 3-2. 


You will see the 10 MHz fundamental signal and some spurious signals traces on 
the CRT. The 10 MHz OUTPUT signal is not a pure sine wave, because the 
purpose for which this signal is intended does not require high spectral purity. 
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HP 4195A 


To 10MHz OUTPUT 
Connector 


*| DOOD 0000 


BNC(m)-BNC(m) 
Cable 


oo00 
oo000 


O 


o pjoooo0g 


N(m)-BNC ff) 
Adapter 


Figure 3-2. Spectrum Measurement Example Setup 


. Press the SCALE REF key and the ‘A AUTO SCALE’ softkey. 


. Press the START key. 


START= 0.001 HZ will be displayed on the keyboard input line. This reports that 
the currently set START frequency ( the most left of the measurement trace ) is 
1 MHz. 

Press the 5 and MHz/V keys. 
When you press the 5 key, the previously displayed 0.001 HZ will disappear. 
When you press MHz/V key, the start frequency is changed to 5 MHz and 
START= 50000000.000 HZ will be displayed. The currently set START and STOP 
frequencies are displayed below the displayed graph. 

Press the STOP, 1, 0, 5, and MHz/V keys in sequence. 

Press the MKR > key and the ‘MKR> MAX’ softkey. 
The marker will move to the 10 MHz point on the trace. 

Press the ‘NEXT PEAK’ softkey. 
The marker will move to the next lower peak, each time you press ‘NEXT PEAK’. 

Disconnect the input signal from the R1 connector. 

Press the ‘more 1/2’, and ‘NOISE on off’ softkeys to select on. 


Rotate the knob to select a frequency at which to read the noise level. 


The noise level ( normalized per hertz ) will be displayed above the graph area of 
the CRT. 
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3-4, IMPEDANCE MEASUREMENT EXAMPLE 


This example shows how to measure the impedance characteristics of a chip type Pompe: 
nent under the following measurement conditions. 


Test Frequency 100 kHz to 500 MHz (log sweep) 
Output Level O dBm 


Recommended Accessories Used In The Following Example: 


Impedance Test Kit 41951A 
Test Fixture 16092A 


Procedure: 


1. Connect the impedance test adapter from the HP 41951A to the front panel of the 
4195A. 


Figure 3-3 shows the impedance test adapter connected to the 4195A. 


Figure 3-3. Impedance Test Adapter Connection 


2. Press the CONFIG key and ‘IMPEDNCE’ softkey, then press the PRESET key. 
3. Press the START key. 


START= 0.001 HZ will be displayed on the keyboard input line. This reports that 
the currently set START frequency (the most left of the measurement trace ) is 
1 MHz. 


4. Press the 1, 0, 0, and kHz/dBm keys. 


When you press the 1 key, the previously displayed 0.001 HZ will disappear. 
When you finaly press the kHz/dBm key, the start frequency is changed to 
100 kHz and START= 100000.000 HZ will be displayed. The currently set START 
and STOP frequencies are displayed below the displayed graph. 
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5. Press the MENU key and the ‘TYPE lin log’ softkey. 


When you press the ‘TYPE lin log’ softkey, the ‘log’ of the ‘TYPE lin log’softkey 
label will change to intensified green, and log sweep is set. 


NOTE 


Steps 10 and 11 set the 4195A’s output level to 12 dBm so that the output level at 
the 41951A impedance test adapter’s measurement terminal will be 0 dBm (inser- 
tion loss of the 41951A is approximately 12 dB). Steps 6 to 9 set the input at- 
tenuators to 20 dB so that the input ports will not be overloaded by the 12 dBm 
input level. 


6. 


10. 


11. 


12. 
13. 


14. 


Press the CHANNEL 1 RECEIVER REF ATTEN key on the lower unit’s front panel. 
ATR1= 10 DB will be displayed on the keyboard input line. 

Press the arrow up key once. 
The R1 input attenuator will be set to 20 dB. 

Press the CHANNEL 1 RECEIVER TEST ATTEN key on the lower unit’s front panel. 


ATT1= 10 DB will be displayed on the keyboard input line. 


. Press the arrow up key once. 


The T1 input attenuator will be set to 20 dB. 
Press the CHANNEL 1 SOURCE AMPLITUDE key on the lower unit's front panel. 
OSC1= 0.0 DBM will be displayed on the keyboard input line. | | 
Press the 1, 2 and kHz/dBm keys. 


The output level value displayed on the keyboard input line will be changed to 
OSC1= 12.0 DBM. 


Press the CAL key and the ‘CAL menu’ softkey. 
Press the ‘ONE PORT FULL CAL’ softkey. 


Connect the OPEN termination furnished with the 41951A (labeled as OS ) atop the 
APC-7 connector of the Impedance Test Adapter. 


Rotate the coupling nut of the APC-7 connector CW (clockwise ) so that the 
coupling sleeve protrudes fully. Do not touch the terminal contact surface with 
your fingers (to maintain optimum contact cleanliness ). Place the OPEN ter- 
mination on the APC-7 connector. Hold the center brass part of the termination 
so it will not rotate, and rotate the termination cap nut CW ( clockwise ) until fully 
tightened, DON’T OVER TIGHTEN. 
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Press the ‘OPEN’ softkey and the ENTER/EXECUTE key. 


Measuring OPEN will be displayed, and SHORT CAL required will be displayed 
after a short time. 


Disconnect the OPEN termination and connect the SHORT termination furnished with 
the 41951A (labeled as 022) atop the APC-7 connector of the Impedance Test 
Adapter. 


Place the SHORT termination on the APC-7 connector. Carefully handle the 
termination so as not to damage or contaminate its precision contact surface. 
Hold the center brass part of the termination so it will not rotate, and rotate the 
termination cap nut CW ( clockwise ) until fully tightened, DON’T OVER TIGHTEN. 


Press the ‘SHORT’ softkey and the ENTER/EXECUTE key. 


Measuring SHORT will be displayed, and LOAD CAL required will be displayed 
after a short time. 


Disconnect the SHORT termination and connect the LOAD termination furnished with 
the 41951A (labeled as 500) atop the APC-7 connector of the Impedance Test 
Adapter. 


Rotate the coupling nut of the 50Q termination so that the coupling sleeve of the 
termination is at its innermost free position. Place the 50Q termination on the 
APC-7 connector. Hold the termination body so it will not rotate, and rotate the 
outer nut of the termination CW ( clockwise ) until fully tightened, DON’T OVER 
TIGHTEN. 


Press the ‘LOAD’ softkey and the ENTER/EXECUTE key. 


Measuring LOAD will be displayed, and Calculating CAL coefficient will then be 
displayed after a short time. 


‘NOTE 


To confirm that calibration is being perfomed properly, press the ‘CORRCTN on 
off’ softkey to set calibration function to on, and the TRIG/RESET key to measure 
the 50Q termination. If measurement result is approximately 50Q, calibration is 
being perfomed properly, and you can proceed to step 20 after the CAL key is 
pressed. 


20. Disconnect the 502 termination and place the test fixture atop the Impedance Test 


Adapter as shown in Figure 3-4. 


After use, leave the 50 termination coupling sleeve screw protruding to prevent 
possible impairment to the termination surface. 
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Figure 3-4. Test Fixture Connection 


21. Press the ‘COMPEN menuw’ softkey and ‘0S&0, OFFSET’ softkey. 


22. Open the measurement terminal of the test fixture. 


Set the attachment as shown in Figure 3-5 open position so that the center con- 
ductor does not short to the outer conductor. 


Open Position Short Position Measurement Position 


Figure 3-5. Attachment Connection 


23. Press the ‘0S’ softkey and the ENTER/EXECUTE key. 


Measuring 0S will be displayed, and 0, compen required will be displayed after a 
short time. 
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@ 24. Short the measurement terminal of the test fixture. 
Remove the attachment from the 16092A, and set the short ring (furnished with 
the 16092A) to the 16092A’s center conductor as shown in Figure 3-5 short 
position. 
25. Press the ‘0,’ softkey and the ENTER/EXECUTE key. 


Measuring 0, will be displayed, and Compen completed (TURN ON "CORR" KEY) 
will be displayed after a short time. 


26. Press the ‘CORRECTN on off’ softkey. 
Calculating CAL coefficient will be displayed, and the ‘on’ of the ‘CORRECTN on 
off’ softkey label will changed to green after a short time. 
NOTE 


Refer to paragraph 4-8, for details about Calibration. 


27. Connect the component to be measured to the test fixture. 


Set the attachment on the 16092A as shown in Figure 3-5 measurement position, 
@ and connect the component to the attachment. 


28. Press the TRIG/RESET key to measure the device under test. 
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3-5. S-PARAMETER MEASUREMENT EXAMPLE 


In this example you will measure the S-Parameters of a network. 


Recommended Accessories Used In The Following Example: 
For 5022 device measurement: 
Transmission/Reflection Test Set 41952A, 2 set 
For 7582 device measurement: 
Transmission/Reflection Test Set 41952B, 2 set 
Procedure: 


1. Connect two Transmission/Reflection Test Sets ( two HP 41952A/Bs ) to the 4195A’s 
front panel output/input connectors as shown in Figure 3-6. 


HP 4195A 


o000 


o00 /0 se 
0000 


: 0 o[ocoas 


*| 0000 0000 


% HP 41952A : for the 509 devices 
HP 41952B : for the 759 devices 


: # 
HP 41952A/B* HP 41952A/B 


DUT 


Figure 3-6. S-Parameter Configuration Setup Example 


2. Connect the network under test between the TEST PORTs of the two HP 41952A/Bs. 
3. Press the CONFIG key and ‘S-PRMTR’ softkey, then press the ‘$11’ softkey. 
4. Press the PRESET key. 
The yellow LED indicators at connectors $1, R1, and T1 will turn ON. 
9. Press the DISPLAY key and ‘SMITH’ softkey. 
The measurement FORMAT (parameter ) is automatically changed to Ix-Ty. 


Now the 4195A displays S11 ( forward reflection ) on the Smith chart. 
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. Press the CONFIG key and ‘S21’ softkey, then press the PRESET key. 


The yellow LED indicators at connectors $1, R1, and T2 will turn ON. Now the 
4195A displays S21 ( forward transmission ) frequency response characteristics. 


. Press the FORMAT key and the ‘T/R-t (dB)’ softkey. 


Now the 4195A displays S21 (forward transmission ) group-delay frequency 
response characteristics. 


. Press the SCALE REF key, and the ‘SCALE forA forB’ and ‘B AUTO SCALE’ 


softkeys. 


The display scale for the group delay measurement result will be optimized. 


. Press the CONFIG key and the ‘S12’ softkey, then press the PRESET key. 


The yellow LED indicators at the T1, $2, and R2 connectors will turn ON. Now 
the 4195A displays S12 (reversed transmission) frequency response 
characteristics. 

Press the CONFIG key and the ‘S22’ softkey, then press the PRESET key. 


The yellow LED indicators at connectors $2, R2, and T2 will turn ON. 


. Press the DISPLAY key and ‘POLAR’ softkey. 


The measurement FORMAT (parameter ) is automatically changed to Ix-Ty. 
Now the 4195A displays S22 ( reversed reflection ) on the polar chart. 


Press the SCALE REF key and the ‘AUTO SCALE’ softkey. 


Press the CONFIG key. Then press ‘$11’, ‘S21’, ‘S12’, and ‘S22’ softkeys in 
sequence. 


As you can see, the 4195A remembers the measurement format ( parameter ) 
and the display format for each S-parameter configuration. 


Select the measurement conditions ( frequency range, resolution bandwidth, etc. ). 
You can measure all four S-parameters by just selecting the ‘S11’, ‘S21’, ‘$12’, 


and ‘$22’ softkeys. 


NOTE 


This example simply shows measurement operation, the calibration capability was 
not used. Refer to paragraph 4-8, MEASUREMENT CALIBRATION, for techniques 
you can use to make more accurate measurements. 
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SECTION 4 


MEASUREMENT CAPABILITIES 


4-1. INTRODUCTION 


This section provides information on the HP 4195A’s measurement capabilities. The infor- 
mation given in this section will enable you to use the 4194A’s basic measurement func- 
tions. For information on the 4195A’s other enhanced capabilities refer to Section 5. 


NOTE 


This section includes some of the 4195A’s control commands. The control com- 
mands corresponding to the 4195A’s softkey labels are shown in Appendix D. All 
of the 4195A commands are listed in Appendixes E and F. 


4-2. GENERAL MEASUREMENT INFORMATION 


The 4195A can be used to measure and analyze circuits, components, or signals using three 
test stimulus (test parameters ) -- frequency, oscillator level (test signal amplitude, or 
power ), and DC bias voltage ( DC source level ). One of the three parameters is selected as 
the sweep parameter and the remaining two parameters are set to a fixed value. The fre- 
quency range is 10 Hz to 500 MHz. The oscillator level range is -50 dBm to +15 dBm. The 
dc bias voltage range is +40 V. 


NOTE 
Since the 4195A’s measurement circuit settings ( hardware ), and the display/data 


read-out/analysis ( software ) are independent, the trace scale for the CRT screen 
plot is not restricted by the measurement control settings. 
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4-3. MEASUREMENT CONFIGURATION 


The 4195A has Network, Spectrum, Impedance, and S-Parameter ($11, $21, $12, and S22 ) 
measurement configurations. The selected configuration is displayed in the function area 
( upper left corner ) of the screen. 


The Network, Impedance, and S-Parameter measurement configurations use one source 
output and two receiver inputs. The source output is split into two paths by an external 
splitter, one output of which is used the reference, and the other is used as the test signal. 
The receiver detects two input signals -- REFERENCE and TEST -- and the amplitude ratio 
and the phase difference of the two signals are converted into the selected measurement 
format. 


The Spectrum configuration uses only one of the four receiver inputs. The swept tuned 
receiver ( sensitive to only the current measurement frequency component) detects the 
input signal level ( absolute amplitude ). 


The measurement configuration is selected by pressing one of the softkeys displayed when 
the CONFIG key is pressed. 


Paragraphs 4-4 through 4-7 explains, in detail, each of the four measurement configurations. 
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4-4. NETWORK CONFIGURATION 


The network configuration is selected by pressing the ‘NETWORK’ softkey or sending the 
FNC1 command. 


In the Network configuration the amplitude ratio and phase difference between two the input 
signals are measured. When used with a power splitter, the network configuration is used 
for measuring transmission gain/loss and phase shift. When used with a directional bridge, 
the network configuration is used for measuring the reflection characteristics of the circuit 
under test. 


4-4-1. NETWORK CONFIGURATION PORT SELECTION 


Pressing the CONFIG key and the ‘PORT SELECT’ softkey displays the set of port selection 
softkeys used to define the output/input connectors used for network measurements. There 
are five possible port selection combinations which are listed in Table 4-1. For example, 
when ‘T1/R1’ is selected, the T1 and R1 connectors are used for test and reference inputs, 
respectively, and the S1 connector is used to output the test signal. The default setting is 
‘T1/R1’. 


Table 4-1. Network Configuration Port Selection 


Softkey Test Reference } source Command 
$1 


TA/RV? T1 R41 
‘T2/R1 72 
‘R2/R1’ R2 
‘T1/R2’ T1 
‘T2/R2’ T2 


4-4-2. NETWORK CONFIGURATION MEASUREMENT PARAMETERS 


Pressing the FORMAT key when in the network configuration displays the set of measure- 
ment format ( parameter ) selection softkeys used to define the trace A and B data. There 
are four possible measurement formats ( parameters ) available in the network configuration. 
The default setting is ‘T/R(dB)-@’ ( or ‘R2/R1(dB)-@’ ). 


1. ‘T/R(dB)-&’ or ‘R2/R1(dB)-8’ ( Command is GPP1 ) 


The amplitude ratio between the selected test input and the selected reference input is mea- 
sured and displayed in dB units as trace A. When the 4195A is used for transmission mea- 
surement, trace A represents the gain or attenuation of the network under test. When the 
4195A is used for the reflection measurement, trace A represents the return loss of the net- 
work under test. 


The phase difference between the selected test input and the selected reference input is 
measured and displayed as trace B. The measurement unit is degrees ( deg) or radians 
(rad), which is determined by the angle mode setting. Refer to paragraph 5-5, ANGLE 
MODE. The default unit is degrees. 
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2. ‘T/R-9’ or ‘R2/R1-9’ ( Command is GPP2 ) 


The voltage ratio between the selected test input and the selected reference input is mea- 
sured and displayed as trace A. When the 4195A is used for the reflection measurement, 
trace A represents the absolute value of the reflection coefficient (| I'| ) of the network 
under test. 


The phase difference is the same as in the ‘T/R(dB)-&’ format and is displayed as trace B. 


3. ‘T/R Re-Im’ or ‘R2/R1 Re-Im’ ( Command is GPP@ ) 


The vector voltage ratio between the selected test input and the selected reference input is 
measured and displayed. The real and imaginary components of the ratio are displayed as 
trace A and B, respectively. When the 4195A is used for reflection measurement, trace A 
and B data are the real and imaginary components of the reflection coefficient ( Px and I’y ) 
of the network under test, respectively. 


4. ‘T/R(dB)-t’ or ‘R2/R1(dB)-t’ ( Command is GPP4 ) 

The amplitude ratio as same as ‘T/R(dB)-@’ format is measured and displayed as trace A. 
Group delay is measured and displayed as trace B. Refer to paragraph 4-4-3. GROUP DE- 
LAY MEASUREMENT. 

4-4-3. GROUP DELAY MEASUREMENT 

When the ‘T/R(dB)-t’ or ‘R2/R1(dB)-t’ measurement format is selected, the 4195A internally 
performs a ‘T/R(dB)-@’ ( or ‘R2/R1(dB)-@’ ) measurement and calculates the group delay ( Tt 


in seconds ) using the following formulas. 


t = A@ | (860 x Af) in the degree mode, or 
<1£=AG/ (2 xm x Af) in the radian mode 


Where Af is the delay aperture in Hz, 


A@ is the phase difference of the two frequency points, the frequency 
points are specified by Af. 


4-4 


MELASURIEMENT CAPABILITIES 


For the 4195A the group delay at point n, t(n) is represented by the following equation. 
( Only the degree mode equation is shown. ) 


tin) = A en ie ( seconds ) 
360 x Af 


Where n is the current measurement point for which the group delay is to be 


measured. 


An is the number of measured points from the center point and is cal- 
culated using the following equation. 


An = (NOP-1)x(Af/ SPAN) /2 


NOP is the total number of measurement points in the sweep span, and 
can be selected from 2 to 401. 


SPAN is the frequency span of the sweep measurement. 
Af is the delay aperture in Hz. 
O(n - An) is the measured phase at the lowest point in the aperture. 


O(n + An) is the measured phase at the highest point in the aperture. 


Figure 4-1 shows an example relationship of the above factors, when An is 2. 


Phase 


Frequency 


Figure 4-1. Relationship of Factors 
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NOTE 
When (n- An) is less than or equal to 1, @(n- An) is 6( 1) ( measured phase 


data at the start frequency point). When (n+ An) is greater than or equal to 
NOP, @(n+ An) is @( NOP ) ( measured phase data at the stop frequency point ). 


The delay aperture is selected using ‘APERTURE entry’ softkey ( or the DFREQ= command ). 
The aperture is in percent-of-span which can be set from 0.5% to 100% in 0.5% steps. The 
default value is 0.5%. 

NOTE 

The minimum aperture is limited by the NOP (number of measurement points ), 

and is 200 ~ NOP (in percent ). 

A large aperture has more of a smoothing effect on the trace than a smaller aperture, but 
small changes in group delay may not be observable. 
To review and change the aperture in percent-of-span, use the following procedure. 

ls Press the FORMAT key and ‘APERTURE entry’ softkey. 

2. DFREQ= ( current aperture ) will be displayed on the keyboard input line. 

2. lf you press one of the number keys, the currently set aperture value will be 
erased and the number you pressed will be displayed. If you press the left or 
right arrow key, the cursor will move and you can change aperture value digit by 
digit. 


4. Press the ENTER/EXECUTE key. 
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4-4-4, NETWORK MEASUREMENT CALIBRATION 


This paragraph describes the network measurement calibration procedures. For details 
about 4195A calibration, refer to paragraph 4-8. MEASUREMENT CALIBRATION. 


1. Transmission Calibration Procedure 


SOURCE REFERENCE : TEST 
(S1 or S2) (R1 or R2) (T1 or T2) 


MEASURE 


THROUGH 


ISOLATION o 
| N.C. 


ZO 


@ Figure 4-2. Transmission Calibration Diagram 


1. Press the CONFIG key, the ‘NETWORK’ softkey, and the PRESET key, in sequence. 


2. Connect a power splitter, and a network as appropriate -- the MEASURE position 
shown in Figure 4-2. 


3. Set the 4195A’s stimulus and receiver settings as appropriate for the selected 
measurement. ; 


4. Press the CAL key and the ‘TRANS CAL menw’ softkey. 


5. Press the ‘NORM&ISN CAL’ softkey. 


NOTE 


lf you don’t need to perform the isolation calibration, press the ‘NORMALIZE 
(THRU)’ softkey instead and skip to step 8. 


6. Terminate the source signal with an impedance matched load, and disconnect the 
network under test from the setup, leave the test channel open -- the ISOLATION 
position shown in Figure 4-2. 


@ 7. Press the ‘ISOLATN’ softkey and the ENTER/EXECUTE key, and wait until THRU CAL 
required is displayed. 
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8. Short circuit the test cables to make a through connection -- the THROUGH position 
shown in Figure 4-2. 


9. Press the ‘THRU’ softkey and the ENTER/EXECUTE key, and wait until Cal complet- 
ed (TURN ON "CORR" KEY) is displayed. 


10. Connect the network under test as appropriate for the selected measurement -- the 
MEASURE position shown in Figure 4-2. 


11. Press the ‘CORRECTN on/off’ softkeys. ‘on’ in the ‘CORRECTN on/off’ softkey will | 
change to intensified green and Cor will be displayed in the function area of the 
screen. Succeeding measurements are corrected using this calibration measurement 
data. : 


2. Reflection Calibration Procedure 


SOURCE REFERENCE TEST 
(S1 or S2) (Rl or R2) (T1 or T2) 


Figure 4-3. Reflection Calibration Diagram 


Power Splitter 
Directional Bridge 


4-8 04195-90000 Second Edition 
Revision 2, February 1989 


MEASUREMENT CAPABILITIES 


. Press the CONFIG key, the ‘NETWORK’ softkey, and the PRESET key in sequence. 


. Connect a directional bridge, a power splitter and the network under test as ap- 


propriate for the selected measurement -- the DUT position shown in Figure 4-3. 


. Set the 4195A’s stimulus and receiver settings as appropriate for the measurement. 


. Press the CAL key and ‘more 1/2’ softkey. 


. Select the characteristic impedance of your measurement system -- 50Q or 75Q -- 


using the ‘Z0 502 75’ softkey. Each time the ‘Z0 50Q 75’ softkey is pressed, the 
selected impedance will be toggled to intensified green. 


. Press the ‘CAL STD modify’ softkey. Previously set ( or default setting ) calibration 


values for the reference calibration standards will be displayed. 


. Press the ‘OPEN CAL STD’ softkey. OPNSTD will be displayed on the keyboard 


input line. | 


. Enter a good estimation of the OPEN standard’s calibrated conductance in Siemens 


f 


(S) and parallel capacitance in Farads ( F) units separated by a comma (,). For 
example, you would press the following keys if the calibrated value is OS + 310fF. 


OPNSTD= [0] [;] [3] [1] [0] [EEX] [-] [1] [5] [ENTER/EXECUTE] 


NOTE 


you need to perform only the calibration using OPEN, skip to step 13. 


. Press the ‘LOAD CAL STD’ softkey. LDSTD will be displayed on the keyboard input 


line. ; 


. Enter a good estimation of the LOAD standard’s calibrated series resistance in ohms 


(€2) and the series inductance in Henries (H) separated by a comma (,). For 
example, you would press the following keys, if the calibrated value is 500 + 5 nH. 


LDSTD= [5] [0] [,] [5] [Blue Shift] [N] [ENTER/EXECUTE] 


NOTE 


If you need to perform only the OPEN and LOAD calibration, skip to step 13. 


14x 


12. 


13. 


14. 
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Press the ‘SHORT CAL STD’ softkey. SHTSTD will be displayed on the keyboard 
input line. 


Enter a good estimation of the SHORT standard’s calibrated series resistance in 
ohms (Q) and the series inductance in Henries (H) separated by a comma (, ). 
For example, you would press the following keys, if the calibrated value is OQ + 5 nH. 


SHTSTD= [0] [,] [5] [Blue Shift] [N] [ENTER/EXECUTE] 


Press the ‘return’ and the ‘REFLECTN CAL menw’ softkey. 


Press the ‘ONE PORT FULL CAL’ softkey. 


NOTE 


If you don’t need to perform the SHORT calibration, press the ‘ONE PORT PART 
CAL’ softkey instead and skip to step 17. If you don’t need to perform the SHORT 
and LOAD calibration, press the ‘NORMLIZE (OPEN)’ softkey instead and skip to 
step 19. 


15. 


16. 


17; 


18. 


19. 


20. 


21s 


ee. 


Disconnect the network under test, and connect the SHORT reference termination -- 
the SHORT position shown in Figure 4-3. 


Press the ‘SHORT’ softkey and the ENTER/EXECUTE key, and wait until OPEN CAL 
required is displayed. 


Disconnect the SHORT reference termination, and connect the LOAD reference 
termination -- the LOAD position shown in Figure 4-3. 


Press the ‘LOAD’ softkey and the ENTER/EXECUTE key, and wait until OPEN CAL 
required is displayed. 


Disconnect the LOAD reference termination, and connect the OPEN reference ter- 
mination -- the OPEN position shown in Figure 4-3. 


Press the ‘OPEN’ softkey and the ENTER/EXECUTE key, and wait until Cal complet- 
ed (TURN ON "CORR" KEY) is displayed. 


Connect the network under test -- the DUT position shown in Figure 4-3. 


Press the ‘CORRECTN on/off’ softkeys. ‘on’ in the ‘CORRECTN on/off’ softkey will 
be change to intensified green and Cor will be displayed in the function area of the 
screen. Succeeding measurements are corrected using this calibration measurement 
data. 
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4-5. SPECTRUM CONFIGURATION 


The 4195A is configured as a spectrum analyzer when the ‘SPECTRUM’ softkey is pressed 
or when the FNC2 command is sent. 


When the 4195A is configured for spectrum analysis measurement, the swept tuned receiver 
measures the input signal level ( absolute amplitude ) at the current measurement frequency. 
The sensitive frequency bandwidth around the current measurement frequency can be se- 
lected by setting the resolution band width ( RBW ). 


4-5-1. MEASUREMENT UNITS FOR THE SPECTRUM CONFIGURATION 


Six measurement units are available in the Spectrum Configuration. The 4195A’s spectrum 
measurement formats can be categorized as -- Amplitude Measurement Units and Noise 
Measurement Units. 


To select the spectrum measurement unit, press the FORMAT key, and select and press a 
softkey. Table 4-2 lists the measurement unit selection softkeys and the corresponding 
commands. 


Table 4-2. Spectrum Measurement Units 


dBm 
dBuv 


V 
dBm/Hz 
dBuV/Hz 
wV//Hz 


NOTE 


On the 4195A’s display, dBuV//Hz is displayed as dBuV/Hz, because of the 
limitation of the characters which can be displayed. 
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1) Amplitude Measurement Units 


The units dBm, dBuV, and V ( volts ) are used for absolute amplitude measurement of the 
total input signal level within the selected resolution bandwidth. 


dBm 


dBuv 


The measurement result is displayed in units of dBm. 0 dBm amplitude is 
defined as 1 mW of power into a 50 Q load. So, 0 dBm is equivalent to 
223.6 mV across 50 ©, and ten times this voltage is equivalent to an in- 
crease of +20 dB. 


The measurement result is displayed in units of dBuUV. OdBuV is defined 
as 1 UV voltage into a 509 load. So, OdBuV is equivalent to -107 dBm 
( 20 fW ), and ten times this voltage is equivalent to an increase of +20 dB. 


The measurement result is displayed in units of V (volts). So, 1 V is 
equivalent to +13 dBm or +120 dBuVv. 


2) Noise Measurement Units 


dBm/Hz, dBuv//Hz, and uV//Hz are the units used when measuring the absolute ampli- 
tude of the input signal level and normalizing to one hertz for measuring the noise level of 


an input signal. 


dBm/Hz 


dBuv//Hz 


uV//Hz 


The measurement result is displayed in units of dBm/Hz. The measure- 
ment results in dBm is normalized to 1 Hz by the resolution band width 
setting. 


The measurement result is be displayed in units of dBuV//Hz. The mea- 
surement results in dBUV is normalized per 1 Hz by resolution band width 
setting. 


The measurement result is displayed in units of uV//Hz. The measure- 
ment results in uV is normalized per 1 Hz by resolution band width setting. 


NOTE 


When a noise measurement unit is selected, the 4195A measures only at the 
measurement point. If the resolution bandwidth is set narrower and the frequency 
interval between adjacent measurement points is wider, the sensitive frequency 
range ( determined by the resolution bandwidth ) will not overlap. This will cause 
a blind zone ( undetected frequency component ). 


When the 4195A is in the frequency sweep mode and an amplitude measurement 
unit is selected, the 4195A is sensitive to all frequency components within the 
sweep range (from START to STOP). To eliminate blind frequency zones, the 
4195A internally performs a multi-point measurement between two measurement 
points and displays the maximum result of the multi-point measurement as the 
measurement result of the lower frequency measurement point. 
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4-5-2. INPUT CONNECTORS 

In the Spectrum analysis configuration, one of the four input connectors can be used at a 
time. This enables you to measure a maximum of four spectrum signals by electronically 
switching the inputs, you don’t have to physically disconnect/connect cables and probes. 

To select an input connector, press the CONFIG key, ‘PORT SELECT’ softkey and a softkey 
for the desired input connector. Table 4-3 lists input connector selection commands. 


Table 4-3. Input Connector Selection 


R1 R14 


4-5-3. BUILT-IN TRACKING GENERATOR 


For expanded applications, 4195A has a built-in tracking generator whose output frequency 
precisely tracks the measurement sweep frequency. The tracking generator output can be 
selected from either of outputs S1 or S2, but not both at the same time. 


To select the tracking generator output, press the CONFIG key, ‘PORT SELECT’ softkey and 


select and press a softkey for to select the output source. Table 4-4 lists output selection 
commands. 


Table 4-4. Output Connector Selection 


SOURCE off 
SOURCE CH1 
SOURCE CH2 


To set the output amplitude, press the AMPLITUDE key above the selected output connec- 
tor, then use the ENTRY keys or the arrow keys to enter the amplitude value. 
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4-6. IMPEDANCE CONFIGURATION 


The 4195A is configured for impedance measurement when ‘IMPEDNCE?’ softkey is pressed 
or when the FNC3 command is sent. 


The Impedance configuration sets up the 4195A to measure impedance parameters ( Z, Y, 
R, X, G, B, L, C, etc. ) from the amplitude ratio and phase difference relationships between 
two input signals. Any linear network that transforms impedance into two vector signals 
(e.g. a directional bridge or an impedance probe ) can be used for impedance measure- 
ment. The HP 41951A Impedance Test Kit is recommended for impedance measurement. 


4-6-1. IMPEDANCE MEASUREMENT PARAMETERS 


There are twelve possible measurement format ( parameters ) combinations, and they are 
listed in Table 4-5. | 


Table 4-5. Impedance Measurement Parameter Combinations 


Where |Z| and |Y]| are absolute impedance and absolute admittance, respectively. 


@ is the phase angle of impedance or admittance. The phase angle polarity ( sign ) 
for impedance and admittance are opposite of each other, but the absolute value of 
phase is the same. 


R and X are real and imaginary components of impedance (resistance and 
reactance ), respectively. R and X are modeled as connected in series. 


G and B are real and imaginary components of admittance ( conductance and 
susceptance ), respectively. G and B are modeled as connected in parallel. 
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Ls and Cs are inductance and capacitance converted from impedance ( series 
equivalent circuit model ) parameters, respectively. 


Lp and Cp are inductance and capacitance converted from admittance ( parallel 
equivalent circuit model ) parameters, respectively. 


Rs is the same as R (resistance ). Rp is resistance existing in parallel, so Rp is 
equal to the reciprocal of G. 


Q and D are the quality factor and the dissipation factor, and they are the reciprocal 
of each other. 


NOTE 


When the User Defined Math function is used, any combination of impedance 
parameters can be effectively measured. For example, |Z| - Ls can be measured 
by using the following procedure. 


Select the R - X measurement format, define a User Defined Math function as 
follows, and turn on User Defined Math A and B. Then |Z| and Ls will be dis- 
played as traces A and B, respectively. Refer to paragraph 5-9, USER MATH, for 
details. 


DMA = SQR ( MA * MA + MB * MB) 
DMB = MB/(2* PI*X) 

PRMA "IzI" 

UNITA" QQ" 

PRMB "LS" 

UNITB "" H" 


4-6-2. PORT SELECTION 


The Impedance Configuration inputs and outputs can be selected, using the same selection 
procedure and commands that are used for the Network Configuration. Refer to paragraph 
4-4-1. 


NOTE 


The port selections for impedance and network are independent, so if CHANNEL 1 
is selected for network measurement and CHANNEL 2 is selected for impedance 
measurement, the 4195A can measure both network and impedance by selecting 
the Configuration, the test setup does not need to disconnected/connected. 


4-6-3. TEST SIGNAL LEVEL 


The actual test signal level ( voltage/current ) applied to the device under test is determined 
by the 4195A’s output level, the insertion loss and the output impedance of the test adapter, 
and the impedance of the device to be measured. 
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4-6-4. CALIBRATION AND COMPENSATION OF THE IMPEDANCE CONFIGURATION 


One Port Full Calibration, OS/OQ Offset Compensation, and Port Extension are available in @& 
the Impedance Configuration. Refer to paragraph 4-8 for calibration details. 


The One Port Full Calibration procedure is the same as the Network Configuration Reflection 
Calibration. Refer to paragraph 4-4-4. 


NOTE 


1) When the device to be tested is connected to the calibration plane where one 
port full calibration will be performed, it is not necessary to perform both port 
extension and 0S/OQ offset compensation. (When a coaxial cable is con- 
nected to the Impedance Test Adapter, and the device under test is connect- 
ed to the coaxial cable, the calibration should be performed at the device 
connecting point of the coaxial cable. ) 


2) When the calibration standards cannot be connected to the device connect- 
ing point, the calibration should be performed at the closest point to where 
the standards can be connected to. After the calibration, the 0S/0 2 offset 
compensation should be performed to compensate for residuals existing 
between the calibration plane and the device connection point. 


3) In the case of 2) if a 50 Q coaxial cable is used for connecting between the 
calibration plane and the device under test, the port extension can be used to 
compensate from the calibration plane to the device connection point. 
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4-7. S-PARAMETER CONFIGURATION 
The 4195A is configured for S-Parameter measurement by pressing the ‘$11’, ‘$21’, ‘S12’, 
or ‘$22’ softkeys or when a FNC4, FNC5, FNC6, and FNC7 command is sent. When the S- 


Parameter configuration is selected, the ‘S-PRMTR’ softkey label will change to intensified 
green. 


The S-Parameter configuration is used to measure all network parameters -- both transmis- 
sion and reflection ($11, S21, $12, and S22 ). Two signal dividers ( or directional bridges ) 


are required for making S-Parameter measurements. Figure 4-4 shows a typical S- 
Parameter measurement setup. 


Sl Rl Tl 92 R2 PZ 


PORT1 PORT2 


Figure 4-4. Typical S-Parameter Setup 


Most of the S-Parameter configuration details are the same as those for the Network Config- 
uration. The S-Parameter configuration features are: 


a; Measurement format (measurement parameter and display format) can be 
selected independent of other S-Parameter measurements. 


2. Calibration data is independent of other S-Parameter measurements. 


Refer to paragraph 4-4. NETWORK CONFIGURATION, for details. 
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4-8. MEASUREMENT CALIBRATION 


The 4195A Network, S-Parameter, and Impedance measurement configurations have mea- 
surement calibration capabilities which can be selected and used by using the softkeys 
displayed when the CAL key is pressed. Measurement calibration is an accuracy enhance- 
ment procedure that transfers the measured accuracy and uncertainty of standard devices to 
the measurement accuracy and uncertainty of a test device. Since the characteristics of 
standards are known to a high degree of accuracy, the system (HP 4195A plus external 
devices needed to measure a test device ) can measure one or more standards, then use the 
results of these measurements to greatly enhance the measurement accuracy. The 4195A 
has the following measurement calibration capabilities. 


for REFLECTION MEASUREMENTS ( Network, S11, and S22 configurations ) 


1. Normalize ( open ) calibration 
2. One port partial calibration 
3. One port full calibration 


for TRANSMISSION MEASUREMENTS ( Network, S12, and S21 configurations ) 


1. Normalize ( through ) calibration 
2. Normalize and Isolation calibration 


for IMPEDANCE MEASUREMENTS ( Impedance configuration ) 


1. One port full calibration 
2. Offset compensations 
2-1. OS offset compensation 
2-2. 00) offset compensation 
2-3. OS and O02 offset compensation 


for all measurements except for spectrum measurements 


1. Port extension 


NOTE 


The port extension capability can theoretically offset the phase shifts that occur 
when a port is extended. Port extension is not measurement calibration, but it is 
included in the measurement calibration group because its purpose is similar to 
measurement calibration. 


All calibration and offset compensation requires a target value (or accurately measured 
standards’ values ) to be corrected. When measurement calibration is turned on ( on in the 
‘CORRECTN on off’ softkey label is intensified green ), the measurement results of the stan- 
dards will be equal to the target values. 
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NOTE 
The description starting with the next paragraph assumes that the 4195A is in 
frequency sweep mode. For more information about the dc source level sweep 
and the oscillator amplitude sweep, refer to paragraph 4-8-6. CALIBRATION 
HINTS. 
4-8-1. TRANSMISSION CALIBRATION 


Transmission calibration can eliminate two error causes -- Frequency Response Error and 


Crosstalk Error. Transmission Calibration applies to 4195A measurements in Network 


( when ‘TRANS CAL menw’ softkey label is intensified green ), S21 and $12 configurations. 


Normalize ( also called Through calibration or Response calibration ) eliminates frequency 
response error. To perform Normalize calibration, a through connection ( no-loss/no-phase- 
shift network ) is required. To make a through connection, connect the cables together that 
will be connected to input and output of the network under test. 


Isolation calibration is used to eliminate crosstalk error. An isolation setup is required to 
perform an isolation calibration. To make an isolation setup, terminate the end of the source 
cable (that will be connected to input of the network under test) with an impedance 
matched load, and leave the receiver test input cable open 


NOTE 


When performing an Isolation calibration the noise level must at a low enough 
level (compared to the crosstalk level ) that the noise will not add significantly to 
the corrected measurement result. 


The 4195A has two types of transmission calibration, and Table 4-6 lists the purpose and 
use of each type. Normalize is the simplest error correction to perform, but also is the least 
accurate. Normalize and Isolation may be adequate for well matched /igh-/oss devices. 


Table 4-6. Purpose and Use of Transmission Calibration Types 
Corresponding Errors 
Type Measurement Removed Devices 
Normalize Well matched low Frequency response Through 
insertion loss devices 


Through 
and Load 


Normalize 
& Isolation 


Frequency response 
and Crosstalk 


High insertion loss 
devices OR using of 
high leakage test 
fixture 
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The calibration type is selected as follows. 


1. Press the CAL key, and press the ‘TRANS CAL menu’ softkey when in the NET- 
WORK configuration or press the ‘S-PRMTR CAL menu’ softkey when in the $21 
or $12 configuration. 


2. Press the ‘NORMLIZE (THRU)’ softkey ( or send the CALT4 command ) to select 
Normalize calibration. Press the ‘NORM&ISN CAL’ softkey (or send the CALTS5 
command ) to select Normalize & Isolation calibration. 


4-8-2. REFLECTION CALIBRATION 

Reflection calibration can be used to eliminate three error factors -- Frequency Response, 
Directivity, and Source Match. Reflection Calibration applies to Network (when the 
‘REFLECTN CAL menu’ softkey label is intensified green) S11, S22, and Impedance 


measurements 


Frequency response error can be eliminated by using Normalize calibration. In order to 
perform the Normalize calibration, an open termination must be connected to the test port. 


Directivity error and frequency response error can be eliminated by using One Port Partial 
calibration. To perform this calibration, an open termination and a load termination must be 
sequentially connected to the test port. 

Source matching error, directivity error, and frequency response error can be eliminated 
using One Port Full calibration. To perform this calibration, an open termination, a load 
termination, and a short termination must be sequentially connected to the test port. 


NOTE 


Only the One Port Full calibration is available in the Impedance configuration. 
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The 4195A has three types of reflection calibration which are listed and described in Table 4- 
7. Normalize is the simplest error correction to perform, but also is the least accurate. One 
port partial cz partial calibration may be adequate of high-return-loss devices. One port full calibration 
is adequate for any one-port device or a well terminated two-port device. 


Table 4-7. Purpose and Use of Reflection Calibration Types 


Errors Standard 
Removed Devices 


Frequency response Open 


Calibration 
Type 


Corresponding 
Measurement 


Measurement when the 
highest accuracy is 
not required. 


Normalize 


One Port 
Partial 


Open and 
Load 


High return loss 
devices 


Frequency response 
and Directivity 


One Port Full Open, Load 


and Short 


Any of one-port 
device or well 
terminated two-port 
device 


Frequency response, 
Directivity, and 
Source match 


The calibration type is selected as follows. 


Network, $11, or $22 Configuration 


1. Press the CAL key, and the ‘REFLECTN CAL menw’ softkey when in NETWORK 
configuration or press the ‘S-PRMTR CAL menw’ softkey when in the S11 or $22 
configuration. 


2. Press the ‘NORMLIZE (OPEN)’ softkey ( or send the CALT1 command ) to select 
the Normalize calibration. Press the ‘ONE PORT PART CAL’ softkey ( or send 
the CALT2 command ) to select the One port partial calibration. Press the ‘ONE 
PORT FULL CAL’ softkey ( or send the CALT3 command ) to select the One port 
full calibration. 


Impedance Configuration 


1. Press the CAL key, and the ‘CAL menw’ softkey. 


2. Press the ‘ONE PORT FULL CAL’ softkey ( or the send the CALT1 command ) to 
select Normalize calibration. 
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4-8-3. CALIBRATION STANDARD VALUES 


All calibration and offset compensation requires a target value ( or the accurately measured 
standards’ value ) to be corrected. Transmission calibration and offset compensation as- 
sumes the target value as zero or infinity. Standard values for reflection calibration are 
stored in the 4195A’s memory, and these values can be modified to match your standards. 


Four sets of calibration standard values are stored in the 4195A. Each set consist of Open 
termination’s conductance and parallel capacitance, Short termination’s resistance and 
series inductance, and Load termination’s resistance and series inductance. One of the four 
groups is selected by selecting a measurement configuration ( Network/S-Parameter or 
mpedance ) and the characteristic impedance ( 50Q or 752 ) using the following procedure. 


10. 


. Press the CONFIG key and select a configuration by using the displayed 


softkeys. 


. Press the CAL key and the ‘more 1/2’ softkey. 


. Select the characteristic impedance of your measurement setup using the ‘Z0 


50Q2 75’ softkey. The impedance selected will be displayed on the screen as 
intensified green. 


Press the ‘CAL STD modify’ softkey. The CALIBRATION STANDARD DEFINITION 
screen will be displayed. 


. Press the ‘OPEN CAL STD’ softkey. OPNSTD= will be displayed on the keyboard 


input line. 


. Enter the Open termination’s conductance (in S) and parallel capacitance (in 


F ) separated by a comma (, ), and press the ENTER/EXECUTE key. 


. Press the ‘SHORT CAL STD’ softkey. SHTSTD= will be displayed on the key- 


board input line. 


Enter the Short termination’s resistance (in Q) and series inductance (in H) 
separated by a comma(, ), and press the ENTER/EXECUTE key. 


. Press the ‘LOAD CAL STD’ softkey. LDSTD= will be displayed on the keyboard 


input line. 


Enter your Load termination’s resistance (in Q) and series inductance (in H ) 
separated by a comma (, ), and press the ENTER/EXECUTE key. 
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4-8-4. 0S/0Q OFFSET COMPENSATION 


OS and OQ offset compensation are available only in the impedance configuration. OS and 
OQ offset compensation can compensate for the stray admittance and residual impedance of 
a test fixture attached at the calibration plane. Figure 4-5 shows an example of a stray 
admittance and residual impedance circuit model. The HP 4195A has three type of 0S/02 
offset compensation as folloes. 


OS offset compensation: Compensates for the stray admittance. 
OQ offset compensation: Compensates for the residual impedance. 
0S/0Q offset compensation: Compensates for the stray admittance and residu- 


al impedance. 
Compensation type is selected as follows. 
1. Press the CAL key, and the ‘COMPEN menu’ softkey. 


2. Press the ‘COMPEN NONE’ softkey ( or send the CMPTO command ) to select not to 
use the compensation function. Press the ‘0S OFFSET’ softkey ( or send the CMPT1 
command ) to select the OS offset compensation. Press the ‘0, OFFSET’ softkey ( or 
send the CMPT2 command ) to select the 0Q offset compensation. Press the ‘0S&0, 
OFFSET’ softkey (or send the CMPT3 command) to select the 0S&0Q offset 
compensation. 


Test Fixture 


Calibration Device 
Plane Contact 


Figure 4-5. 0S/0Q Offset Compensation 


4-8-5. PORT EXTENSION 


When the 50Q2 coaxial cables are used to extend calibration plane to the network (or 
device ) under test, the port extension can offset the phase shifts due to the extension ca- 
bles. Port extension compensates for phase shift by calculation using the extension length 
as the parameter, it doesn’t compensate for signal attenuation due to the port extension. 
The port extension length data is not cleared or changed, even if the 4195A’s configuration 
is changed. So it is necessary to clear and enter the length data when the measurement 


setup is changed. 
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St Ri 11 
THROUGH 
—<X 
— Extension unput Tt = (17 +d9) om 
7m 2cm extension 
DUT 


Figure 4-6. INPUT T1 Port Extension Example 


S1 R1 T1 


Extension fem 


DUT 


‘PORT WR1)'= cm 


Calibration Plane ee 


Figure 4-7. PORT 1 Extension Example 
Port extension length data is entered by the following procedure. 


1. Press the CAL key and the ‘PORT EXTENSN’ softkey. 

2. Press the softkey corresponding to ports required extension. 
For example, press the ‘INPUT T1’softkey for T1 port extension as shown 
in Figure 4-6, press the ‘PORT 1(/R1)’softkey for CHANNEL 1 port exten- 


sion as shown in Figure 4-7. The currently set extension length will be 
displayed on the keyboard input line. 


3. Enter the extension length (in cm, -999.99 cm to +999.99 cm) and press the 
ENTER/EXECUTE key. 


4. Repeat steps 2 and 3 for all ports which require extension. 


5. Press the softkey corresponding to ports required no extension. 
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6. Enter 0 and press the ENTER/EXECUTE key for no extension ports. 
7. Press the ‘return’ softkey. 


8. Press the ‘PORT EXT on off’ softkey so that on is intensified green. 


4-8-6. CALIBRATION HINTS 


Here are some hints for obtaining accurate calibration. 


1) Stimulus Settings/Receiver Settings and Calibration 


For the most accurate calibration, perform the calibration with the same stimulus and 
receiver settings as will be used in the actual measurement. 


Once the calibration/compensation are performed, calibration/compensation data will be 
stored into the dedicated resisters for all points in the frequency sweep range, so the accu- 
rate measurements can be performed. 


When calibration is performed using the full frequency span sweep setting (10 Hz to 
500 MHz ), all measurements can be corrected within a certain accuracy, even if the fre- 
quency range is changed or the sweep parameter is changed. 


When Calibration is performed in the Frequency Sweep Mode; 


All frequency sweep measurements are correctable. If a measurement frequency is 
within the calibrated frequency range, the calibration data is calculated using inter- 
polation. If a measurement point is out of the calibrated frequency range, the cali- 
bration data of the closest frequency is used. 


All DC source sweep and oscillator level sweep measurements are correctable. The 
constant frequency ( Spot Frequency ) calibration data is used. If the spot frequency 
is not one of the calibrated frequencies, the calibration data is calculated in the same 
manner as for frequency sweep measurements. 


When Calibration is Performed in the DC Source Voltage or Oscillator Level Sweep 
Mode: 


Any measurement is correctable until the sweep parameter is changed to frequency. 
The calibration data taken at certain stimulus/receiver settings is used for the suc- 
ceeding measurements, even if some the stimulus/receiver settings are changed. 


If the sweep parameter is changed to frequency all the calibration data will be lost 
and correction is automatically turned off. 


NOTE 
Once the stimulus setting is changed from the settings used for calibration, Cint 
will be displayed in the function area of the screen when the calibration data is 


calculated using interpolation, Cor? will be displayed when a measurement point is 
out of the calibrated frequency range. 
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2) Calibration Data/Compensation Data Storage 


The current calibration data is lost when a new calibration is performed, or when the 4195A 
is turned off. To save the calibration data, it must be saved on a flexible disc using the built- 
in flexible disc drive. Turn on the correction for selected calibration and save the instrument 
settings to the disc using the save-state function. If correction is not turned on, the calibra- 
tion data will not be saved. 


The impedance configuration’s 0S/OQ offset compensation data is also saved only when the 
Impedance configuration’s correction is turned on. 


Port extension length data is saved in all cases, even if the port extension is turned off. 


NOTE 


All of the calibration standards’ values are stored on the disc in all cases and are 
also saved in the 4195A’s battery backed-up memory. 


3) Calibration Data Independence between Configurations 


The 4195A’s calibration data is stored in its 32 calibration array registers. All of the calibra- 
tion registers are used when the 4195A is in the S-Parameter configuration. The calibration 
registers for the Network and Impedance configuration are shared with the S-Parameter 
configuration calibration registers as follows. 


Network-transmission calibration registers : shared with $11 calibration 
Network-reflection calibration registers : shared with $21 calibration 
Impedance calibration resisters : shared with S22 calibration 


(S12 calibration resisters are used independently.) 


lf you switch the configuration between the Network-transmission, Network-reflection and 
Impedance, the resisters are used and the proper calibration is performed. Once the config- 
uration is changed to S-Parameter and all of the S-Parameter calibration is performed, the 
Network and Impedance calibration data will be lost, because the shared registers are 
overwritten. . 


The port extension extension length data is the same for all configurations. If port extension 
is turned ON in one configuration, it will be turned ON for the other configurations also. 


Impedance configuration’s 0S/0Q offset compensation data is not destroyed when the other 
configurations are calibrated. 
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4-9. STIMULUS SETTINGS 

The 4195A has three parameters which can be swept -- frequency, source amplitude, and 
DC voltage. One of three parameters must be selected as the sweep parameter, and the 
other two parameters will be held at a constant value. 

The sweep parameter point values are automatically stored in the X register. The X register 
is a read only array register with a maximum of 401 elements. 

4-9-1. SELECTING SWEEP PARAMETER 

There are five selections to choose from when selecting the sweep parameter -- frequency, 


DC voltage, source amplitude in volts, source amplitude in dBm, and source amplitude in 
dBuv. Table 4-8 lists sweep parameter selections. 


Table 4-8. Sweep Parameter Selection 


Frequency ‘FREQ’ 
DC Voltage ‘DC BIAS (V)’ 
Oscillator Level ‘OSC LVL (V)’ 


Oscillator Level 
Oscillator Level 


‘OSC LVL (dBm)’ 
‘OSC LVL (dBuV)’ 


4-9-2. SPECIFYING THE SWEEP RANGE 


The START, STOP, CENTER, and SPAN keys are used to specify the sweep range. Table 4- 
9 lists the sweep parameter ranges. 


Table 4-9. Sweep Parameter Settable Range 


Resolution 


Frequency (Hz) 1 mHz — 500 MHz 
DC Voltage (Vdc) -40 V +40 V 
Oscillator Level (Vrms) 707 uv 120: V 
Oscillator Level (dBm) -50 dBm +15 dBm 
Oscillator Level (dBuV) +57 dBuv +122 dBuv 


NOTE 


When the Oscillator Level sweep parameter is selected, the maximum sweep span 
ratio ( ratio between START and STOP ) is 20 ( 26 dB). 
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4-9-3. SELECTING SWEEP TYPE 

There are two sweep types -- linear and log ( commands are SWT1 and SWT2, respectively ). 
When linear sweep is selected, the difference between two sequential measurement points is 
the same for all points. When log sweep is selected, the ratio between two sequential mea- 
surement points is the same for all points. 


NOTE 


When the sweep parameter is DC voltage and the sweep type is Log, the polarity 
of the START and STOP voltage must be the same. 


When the sweep parameter is set to dBm or dBuvV unit of oscillator level sweep, 

Log Sweep cannot be selected. 
4-9-4. NUMBER OF MEASUREMENT POINTS 
The maximum number of measurement points per sweep is 401, the number of elements in 
X register. In the spectrum configuration, the number of points set relate only to the display 


points, not to the actual measurement points. 


To set the number of measurement points from the front panel, perform the following 
procedure. 


1. Press the SWEEP MENU key, and the ‘more 1/2’ and ‘No. of POINTS’ softkeys, 
NOP= will be displayed on the keyboard input line. 


2. Enter the required number of points using the number keys, and press the EN- 
TER/EXECUTE key. 


NOTE 
When the sweep type is linear, specifying the step size also changes the number 


of measurement points. Changing the number of points or the step size will not 
cause the START and STOP values to change. 
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4-9-5. SWEEP TIME 


The minimum sweep time is automatically calculated and set from other stimulus and 
receiver settings. When you want to increase the sweep time, perform the following steps. 


1. Press the MENU key, the ‘RESOLUTN menu’ softkey, and the ‘SWEEP TIME?’ 
softkey. ST= (currently set sweep time ) SEC will be displayed on the keyboard 
input line. | 


2. Enter the required sweep time using the ENTRY keys or the up/down arrow keys. 


NOTE 


You cannot decrease the sweep time to be less than the AUTO setting. 


4-9-6. NON-SWEEP PARAMETERS 
In the frequency sweep mode, source amplitude and DC voltage are set to selected constant 
values. In a source amplitude sweep, the frequency and DC voltage are set to selected 


constant values. In a DC voltage sweep, the frequency and source amplitude are set to 
selected constant values. 


To enter the constant frequency from the front panel, perform the following procedure. 


iz Press the SWEEP MENU key, and the ‘more 1/2’ and ‘SPOT FREQ’ softkeys. 
Then FREQ= will be displayed on the keyboard input line. 


2. Enter the selected constant frequency using the ENTRY area keys. 


Use the following procedure to set the source amplitude from the front panel. 


1. Press the CHANNEL 1 SOURCE AMPLITUDE key or the CHANNEL 2 SOURCE 
AMPLITUDE key. OSC1= or OSC2= will be displayed on the keyboard input line, 
respectively. 


2. Enter the selected constant source amplitude using the ENTRY area keys or the 
arrow up/down keys. 


NOTE 
Select as high a source amplitude as possible to obtain the widest dynamic range, 
low noise, and the most stable measurements, but be sure the network under test 
and the 4195A’s circuit is not overloaded. If the characteristics of the network 


under test is input power dependent, select the appropriate measurement 
amplitude. 


Use the following procedure to set the DC voltage from the front panel. 


1. Press the DC SOURCE LEVEL key, BIAS= will be displayed on the keyboard 
input line. 


2: Enter the selected constant DC voltage using ENTRY area keys. 
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4-10. RECEIVER SETTINGS 


4-10-1. INPUT RANGE 


The 4195A input range ( the maximum input power which does not cause the 4195A’s inter- 
nal circuit to saturate or distort the signal ) for each of the R1, T1, R2, and T2 inputs is de- 
termined by the combination of the INPUT ATTENUATOR setting and the IF RANGE selec- 
tion. Input attenuators are furnished at each of the four inputs. The IF range selection 
affects all four inputs. Tables 4-10 and 4-11 list input range values for the SPECTRUM 
configuration and the other configurations. 


Table 4-10. Spectrum Configuration Input Ranges 


Input IF Range IF Range IF Range 
Attenuation Normal Low Distortion High Sensitivity 


-30 dBm -40 dBm 
-20 dBm -30 dBm 
-10 dBm -20 dBm 

0 dBm -10 dBm 
+10 dBm 0 dBm 
+20 dBm +10 dBm 


Table 4-11. Input Ranges for other than Spectrum Configuration 


Input IF Range IF Range 
Attenuation _ Normal High Sensitivity 


-10 dBm -20 dBm 

0 dBm. -10 dBm 
+10 dBm 0 dBm 
+20 dBm +10 dBm 
+20 dBm +20 dBm 
+20 dBm +20 dBm 


The maximum allowable input signal power is +30 dBm and +7 V DC for each 
input. Do not input AC power or DC voltage exceeding these maximum levels. 


There are three modes for the IF range as follows. 


Normal mode : is normally used. 

Low Distortion mode reduces distortion within the 4195A and is used for low 
distortion measurements. 

reduces the internal noise of the 4195A and is suitable 
for measurement of low level signals. 


High Sensitivity mode 


4-30 04195-90000 Second Edition 
Revision 2, February 1989 


MEASUREMENT CAPABILITIES 


To select the IF Range, press the SPECIAL FUNCTION MORE key and ‘IF RANGE’ softkey. 
The IF Range selection softkey labels are displayed and the selected IF Range is intensified. 
Table 4-12 lists IF Range selection commands. 


Table 4-12. IF Range Selection 


seeseon [omer ‘commen 


Normal Normal 


Low Distortion High Sensitivity 
High Sensitivity nee 


To set the input attenuation, press the REF ATTEN or TEST ATTEN key above the input 
connectors, the currently set attenuation will be displayed on the keyboard input line. Press 
the up/down arrow keys. (When any of REF ATTEN or TEST ATTEN keys are pressed, the 
IF Range selection softkey will be displayed.) Table 4-13 lists input attenuator setting 
commands. 


Table 4-13. Input Attenuators 


em 


R1 ATR1 = 


NOTE 


Select as sensitive an input range as possible to obtain the lowest noise and the 
most stable measurements. The 4195A internal circuit must not overload or satu- 
rate thereby causing distortion of the measurement signal. 


4-10-2. RESOLUTION BANDWIDTH 
The 4195A has eleven possible Resolution Bandwidth selections from 3 Hz to 300 kHz in 
1,3... steps. The wider resolution bandwidth settings provide the fast measurements. The 


narrower resolution bandwidth settings provide the lowest noise, and most stable 
measurements. 


NOTE 
For resolution bandwidths of 100 Hz and greater, the 4195A uses an internal 


analog resolution bandwidth filter. For resolution bandwidths less than 100 Hz, 
the signal is digitally filtered for equivalent bandwidths of 30 Hz, 10 Hz, and 3 Hz. 
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Resolution Bandwidth AUTO Selection 


When the indicator in the AUTO key is ON, the resolution bandwidth is selected 
automatically. 


When the 4195A is in the linear frequency sweep mode, the resolution bandwidth is deter- 
mined by the frequency SPAN to satisfy the following formula. 


SPAN + 130 > RBW > SPAN + 390 


When the 4195A is in the log frequency sweep mode, the resolution bandwidth is deter- 
mined by the measurement frequency at each measurement point. 


When the 4195A is not in the frequency sweep mode ( or zero frequency span ), the resolu- 


tion bandwidth is determined by the measurement frequency. Table 4-14 lists the measure- 
ment frequencies and the corresponding auto selection resolution bandwidths. 


Table 4-14. Resolution Bandwidth AUTO Selection 


Measurement Frequency Resolution 
Bandwidth 


0.001 Hz to 999,999 HZ oO HZ 

1 000.000 Hz to edd9.999 Az 10.iZ 

3 000.000 Hz to 2 999.999 HZ 30 Hz 

10 000.000 Hz to 20 VId.000 He 100 Hz 

30 000.000 Hz to 99 999.999 Hz 300 Hz 

100 000.000 Hz to 200 999.999 Hz 1 kHz 
300 000.000 Hz to 999 999.999 Hz 3 kHz * 

1 000 000.000 Hz to 2.999 990.999 HZ 10 KHz 

3 000 000.000 Hz to 9 999 999.999 Hz 30 KHz 

10 000 000.000 Hz to 29 999 999.999 Hz 100 kHz 

30 000 000.000 Hz to 900 000 000.000 Hz 300 KHz 


4-10-3. VIDEO FILTER 


The 4195A video filter decreases measurement fluctuation. When the video filter is turned 
ON, the 4195A performs four measurements and displays the average of the four measure- 
ments as the result. To turn ON the video filter, press the VIDEO FILTER key ( command is 
VFTR1 ), the key indicator will turn ON. To the video filter OFF, press the VIDEO FILTER key 
again (command is VFTRO ), the key indicator will toggle OFF. 
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4-11. MEASUREMENT TRIGGERING 


The 4195A continuously repeats sweep measurements when turned on. This is because (1) 
the single point measurement trigger mode is set to Internal and (2) the sweep trigger mode 
is set to Continuous sweep as the default setting. 


4-11-1. SWEEP TRIGGER MODE 


There are three sweep trigger modes. When the 4195A set to the CONTINUOUS mode 
(command is SWM1 ), the 4195A automatically restarts the sweep measurement after the 
measurement at the last point is completed. When the 4195A is set to the SINGLE sweep 
mode ( command is SWM2 ), the 4195A stops measurement after the last point is measured, 
and waits until the TRIG/RESET key is pressed (or the SWTRG command is executed ). 
When the 4195A is set to the MANUAL sweep mode (command is SWMs8 ), the MANUAL 
marker (looks the same as the o marker ) appears on the screen and measurements are 
performed only at the selected marker point. The MANUAL marker can be moved by rotat- 
ing the MARKER/LINE CURSOR knob. 


To select the sweep trigger mode, press the SWEEP MENU key, and the ‘TRIGGER menw’ 
softkey, and select and press a softkey. ( When the TRIG/RESET key is pressed, the softkey 
labels will change to the sweep trigger mode selection softkeys. ) 


NOTE 


The MANUAL marker can be moved by entering desired measurement point data 
into the MANUAL register using the blue shifted alphabetical keys and the ENTRY 
keys. For example to select 10 MHz/V, enter: 


[Blue Shift] [MJ] [A] [N] [U} [A] [L] [=] [1] [0] [MHz/V] 


4-11-2. SINGLE POINT TRIGGER MODE 


The 4195A sweep measurement is a set of (maximum of 401 ) sequential single-point- 
measurements. When the single point measurement trigger mode is set to internal ( com- 
mand is TRGM1 ) the 4195A performs the sweep measurement automatically. When the 
single point measurement trigger mode is set to external (command is TRGM2 ) the 4195A 
performs a single point measurement, and waits until the ‘PT MEAS TRIG’ softkey is 
pressed, the TRIG command is sent, or an external trigger pulse is applied to the EXT TRIG- 
GER connector. 


In order to select the single point measurement trigger mode, press the SWEEP MENU key, 
the ‘TRIGGER menu’ softkey, and press the ‘TRG MODE int ext? softkey. Every time the 
softkey is pressed, int and ext are alternately intensified. (When the TRIG/RESET key is 
pressed, the sweep trigger mode selection softkeys will be displayed. ) 
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4-11-3. EXTERNAL TRIGGERING 


The 4195A’s single point measurement can be triggered externally by connecting an external 
device to the EXT TRIGGER connector on the control unit rear panel and setting the trigger 
mode to the external mode. The 4195A is triggered and makes a single point measurement 
each time a positive-going TTL level pulse is applied at the EXT TRIGGER connector. Exter- 
nal triggering can also be accomplished by alternately grounding ( to chassis ground ) and 
opening the center conductor of the EXT TRIGGER connector. 


The HIGH level (V;;,;) of the trigger pulse 
must be greater than +2 V and less than 
+5 V. 


The LOW level (V,7 ) of the trigger pulse 
must be lower than +0.5 V but positive. The 
current sink capability of the external trig- 
gering device must be greater than 0.4 mA. 


The trigger pulse width (Tp, time period 
staying low level) must be longer than 
100 Us. 


Triggered on the positive-going edge. 


Figure 4-8. External Trigger Pulse 


NOTE 


A trigger signal will be ignored if it is applied before a single point measurement in 
progress is completed. 
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4-12. MEASUREMENT DATA DISPLAY 


This paragraph explains the HP 4195A’s display capabilities. 


4-12-1. MEASUREMENT DATA STORAGE 

Data A and B stored in array registers A and B, respectively, are plotted on the 4195A’s 
screen. The details of array registers A and B are described in Section 5. Data B is not 
measured during spectrum measurement, so the data in resister B is not overwritten. 


NOTE 


The sweep points data is stored in array register X. 


4-12-2. DISPLAY FORMAT 

The HP 4195A has five display formats to choose from: Rectangular X-A&B, Rectangular A- 
B, TABLE, Smith chart, and Polar chart. 

1. Rectangular X-A&B 

The Rectangular X-A&B display format displays data A and B on the vertical axis, and the 
Sweep parameter ( data X ) on the horizontal axis. Data A is displayed in yellow, and data B 


is displayed in greenish blue. The Rectangular X-A&B display format is available in all of the 
4195A’s measurement configurations ( Network, Spectrum, Impedance, and S-Parameter ). 


2. Rectangular A-B 

In the Rectangular A-B display format the value of data A is read on the horizontal axis, and 
the value of measurement data B is read on the vertical axis. 

3. TABLE 

The TABLE display format lists the measurement data ( data A and B ) and the sweep para- 


meter ( data X ) in a tabular table of numeric data. The TABLE display format is available for 
all of the 4195A’s measurement configurations. 
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4. Smith Chart 


The Smith Chart display format displays the data on a Smith Chart, and is available for Net- 
work or S-Parameter measurements ( S11, $12, S21, or $22). When this display format is 
selected for a Network, S12, or S21 measurement, the measurement parameter is changed 
to "T/R Re-Im". For a S11 or S22 measurement, the measurement parameter is changed to 
"Tx-ry". Data A and B, R(Q), X(Q), Ls(H), and Cs( F), can be read using a marker. 
Data R, X, Ls and Cs are stored in registers SMTHR, SMTHX, SMTHL and SMTHC, 
respectively. 


5. Polar Chart 


The Polar Chart display format plots the data on a Polar Chart. The Polar Chart display 
format is available for Network, and S-Parameter measurements. When this display format 
is selected for Network (S12, or S21) measurement, the measurement parameter is 
changed to "T/R Re-Im". For S11 or S22 measurement, the measurement parameter is 
changed to "[x-Ty ". Data A and B, Return Loss( dB ), and VSWR, can be read using a 
marker. The Return Loss and VSWR data are stored in registers RLOSS and VSWR, 
respectively. 


4-12-3. DISPLAY CONTROL KEY/SOFTKEYS 


Three DISPLAY area front panel keys ( DISPLAY, SCALE REF, and VIEW ) are used to con- 
trol the 4195A’s display. When one of these keys is pressed, the softkeys used to control 
the display are displayed in the Softkey Area. To control the 4195A’s operation by using an 
HP-IB controller, User Program, User Defined Function or Sweep End Function, use the 
command which corresponds to the softkey. The commands are included in APPENDIX D, 
Softkey Tree. Refer to APPENDIX D, Softkey Tree, before going on to the following 
paragraphs. 


4-12-4. CHANGING THE DISPLAY FORMAT 


1. Selecting the Display Format 


To select the display format, press the DISPLAY key to display the softkeys used to set the 
display format, and press the appropriate softkey. 


2. Eliminate/Recall the Grid Display 
To eliminate/recall the grid on the display, use the ‘GRTCL on off’ softkey which toggles the 
grid on and off. When the ‘GRTCL on off’ softkey is set to off, the grid will be erased. To 


recall the grid, set the ‘GRTCL on off’ softkey to on. This capability is available for all display 
formats except for the TABLE display format which does not use a grid. 
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4-12-5. SELECTING THE DISPLAY DATA 


To select the data displayed on the 4195A’s screen, use the ‘TRACE A on off’? and ‘TRACE B 
on off’ softkeys. For example, to display only data A when both data A and B are being 
displayed, press the ‘TRACE B on off’ softkey to toggle data B off. The ‘off? on the softkey 
label will change to intensified green, and data B will be erased from the screen ( the data in 
the DATA B array is not disturbed ). This capability is available for all display formats except 
for the TABLE display which does not use a grid. 


NOTE 


In the rectangular A-B, Smith and Polar display formats, the ‘TRACE A on off’ and 
‘TRACE B on off’ softkeys work together (ie. When the ‘TRACE A on off’ softkey 
is set to ‘on (off)’, the ‘TRACE B on off’ softkey is set to ‘on (off) at the same 
time ). 


NOTE 
During spectrum measurement, the ‘TRACE A on off’ softkey is set to ‘on’, and the 
‘TRACE B on off’ softkey is set to ‘off’, as the default settings. For all measure- 


ment functions except for the spectrum measurement function, both softkeys are 
set to ‘on’. 


4-12-6. SETTING THE GRID SCALE 


In the rectangular X-A&B, or A-B display formats, the data A and B scales can be set to 
Linear or Logarithmic. 


To set the grid scale for data A( B ) to ‘log’ when it is set to ‘lin’, press the ‘A(B) SCALE lin 


log’ softkey which will toggle the scale from lin to log. The ‘log’ on the softkey label will 
change to intensified green, and the grid scale will change to a logarithmic scale. 


NOTE 
In the rectangular X-A&B display format, the scale of the vertical axis is selected 


using the ‘SCALE for A for B’ softkey. If ‘for A’ on this softkey label is intensified 
green, the grid scale for data A is displayed. 
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4-12-7. SETTING THE GRID RANGE 
1. Setting the Grid Range for the Rectangular X-A&B, A-B and Polar Displays 
In the RECTANGULAR X-A&B and A-B display formats, the displayed grid range can be set 


by using the ‘A(B) REF LEVEL’ and ‘A(B) BOTTOM’ softkeys, or the ‘A(B) REF LEVEL’ and 
‘A(B) /DIV’ softkeys. 


In the POLAR chart, the grid range is set using the ‘REF LEVEL’ and ‘/DIV’ softkeys. The 
BOTTOM level is the center point of a polar chart, so the bottom level is always 0. 


NOTE 


The difference in scale between a circle on a polar chart and the next larger or 
smaller diameter circle displayed on the screen is 2 divisions ( DIV ). 


Figure 4-9 shows the position of REF, DIV, and BTM ( BOTTOM ). 


BREF A:DIV B: DIV 
1DIV 


snl . REF 
X-A&B A, B: BIM A.B A: REF Salar 


where REF: Reference Level (Maximum Level) 
DIV: Division of Grid 
BTM: Bottom Level (Minimum Level) 


Figure 4-9. Grid Range 


The values of REF, BOTTOM and DIV can be within the following ranges. 
Linear scale 1E-37 < | REF| < 9.999E+37 or 0 
1E-37 < |BOTTOM| < 9.999E+37 or O 
5E-36 < _—«|| DIV] < 9.999E+37 


Logarithmic scale 1.001E-37 < | REF| < 9.999E+37 
1E-37 < |BOTTOM| <9.999E+37 
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NOTE 
For the logarithmic scale, the grid range is set using REF level and BOTTOM level. 
To set the reference level ( the maximum value represented by the grid ), press the ‘A(B) 
REF LEVEL’ or ‘REF LEVEL’ softkey to display "REF=" on the keyboard input line, and enter 
the reference value. 
NOTE 
The reference level can be set to any value, independent of any hardware ( input 
range ) settings. 
If you set the grid range using the BOTTOM level ( with REF level ) 


Use the ‘A(B) BOTTOM’ or ‘BOTTOM’ softkey to set the BOTTOM level ( the minimum grid 
value ). 


If you set the grid range by using the DIV value ( with REF level ) 

Use the ‘A(B) /DIV’ or ‘/DIV’ softkey to set the grid division. 

2. Setting the Smith Chart’s Grid Range 

The SMITH CHART's grid range is selected using the ‘SCALE comp 2.0’, ‘SCALE normal’, 
‘SCALE exp 0.2’ or ‘SCALE exp 0.1’ softkeys. The center point of a SMITH CHART circle is 
QO ( zero ) for all grid ranges. Figure 4-10 shows the Smith Chart’s grid ranges. 


SCALE normal Set the reference circle (the outer most circle ) = 1 (ie. Standard 
smith Chart ). 


SCALE comp 2.0 Set the reference circle = 2 
SCALE exp 0.2 set the reference circle = 0.2 


SCALE exp 0.1 Set the reference circle = 0.1 
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Figure 4-10. Smith Chart Grid Range 
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3. AUTO Scaling 


The ‘A AUTO SCALE’ or ‘B AUTO SCALE’ softkey ( the ‘AUTO SCALE’ softkey for Smith and 
Polar Charts ), can be used to automatically optimize the displayed grid range. 


(1) Rectangular X-A&B 


When the ‘A AUTO SCALE’ or ‘B AUTO SCALE’ softkey is pressed, AUTO scaling is 
performed on data A or B, respectively. 


(2) Rectangular A-B 


AUTO scaling is performed to both sets of data, when either the ‘A AUTO SCALE’ or ‘B 
AUTO SCALE’ softkeys is pressed. 


(3) Polar Chart 
The REF level is optimized for the range of data. 
(4) Smith Chart 


The optimum grid range for the range of data is selected. 


4-12-8. SUPERIMPOSE SUBTRACE C, D 


The 4195A can superimpose the data stored in registers C and D on the screen. The details 
of the registers C and D, are described in Section 5. The softkeys to use this capability are 
displayed by pressing the VIEW key. 


The ‘VIEW C on off’? and ‘VIEW D on off’ softkeys are used to plot data C and D on the 
screen. When the ‘on’ of the softkey label changes to intensified green, the trace is 
displayed. 


When superimposing traces C and D, the grid range of trace C and D are the same as the 
grid range of traces A and B, respectively. 


To store measurement data A and B in the C and D registers, respectively, press the ‘STORE 
A,B>C,D’ softkey. 


To swap data A with the data in register C, and to swap data B with the data in register D, 
press the ‘A,B<-->C,D’ softkey. 
NOTE 
In the Rectangular A-B, Polar and Smith display formats, the ‘VIEW C on off? and 
‘VIEW D on off’? softkeys work together ( when the ‘on’ of the ‘VIEW C on off 


softkey label changes to intensified green, the ‘on’ of the ‘VIEW D on off’ softkey 
label will change to intensified green at the same time ). 
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@ Figure 4-11 shows the four data traces as a result of using subtraces C, and D. 
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Figure 4-11. Superimpose Subtraces C and D 


4-12-9. STORAGE FUNCTION 


The STORAGE function is used to store measurement data traces on the screen. This func- 
tion can be used by setting the ‘STORAGE on off’ softkey to on. Stored traces can be redis- 
played on the screen on the graticule. Data stored in registers data A and B is new mea- 
surement data only (the old measurement data is stored only on the display as a trace ). 
When this softkey is set to off, only the new data is displayed, all other traces are erased. 


4-12-10. PHASE DATA EXPANSION 


The phase display is selected using the ‘@ DISP normal’ or ‘@ DISP expand’ softkeys. When 
the ‘@ DISP normal’ softkey is green, the phase plot wraps around every 360°. When the ‘@ 
DISP expand’ softkey is green, the phase plot is continuous ( expanded ). 
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4-13. MEASURED DATA READ OUT/ANALYSIS ( MARKER/LINE CURSOR ) 


The MARKER/LINE CURSOR capability is used to analyze measurement data, and to set the 
sweep range, etc. 


4-13-1. MARKER/LINE CURSOR MODES 


The following MARKER/LINE CURSOR modes are available. 


1. oO MARKER mode 


In t' e o marker mode, the o marker is available for all display formats ( X-A&B, A-B, Polar, 
Smith and Table ). The softkeys used to set the sweep range, peak search, read the noise 
level in dB/Hz and etc., are provided. The marker displays the reading value of the mea- 
surement data, and the value of a sweep point. 


2.0 & * MARKERS mode 


In the o & * markers mode, the o marker and * marker are available for all display formats. 
All functions available in the o marker mode are available in the o & * markers mode. The 
markers are used to display the reading value of the measurement data, or the difference 
between the values at the markers. 


3. LINE CURSOR mode 


In the Line Cursor mode, the line cursor is available for the X-A&B display format. The line 
cursor is used to read the Quality Factor, etc. The line cursor displays the sweep value of 
the left and right most points of intersection with the measurement data, or the distance 
between these points in horizontal scale units, with the vertical value ( line cursor position ). 


4. 0 MARKER & LINE CURSOR Mode 


In the o marker & Line Cursor mode, the o marker and line cursor are available in the X-A&B 
display format (the o marker is available in all display formats ). Most functions of the 
Line Cursor mode can be used. Also, several functions in the o marker mode can be used. 
The marker and line cursor give the reading value of the measurement data with the o 
marker’s sweep data, or the vertical difference between o marker and line cursor with the 
width between the left most and right most points of intersection of the line cursor and the 
measurement data, and etc. 


5. MARKER/LINE CURSOR OFF Mode 


All MARKER/LINE CURSOR capabilities are disabled. 


NOTE 
In all display formats except for rectangular X-A&B, the line cursor is not dis- 
played, but the softkeys still function normally. So, the line cursor is available for 
use in User Programs or under HP-!IB control. 
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4-13-2. MARKER AREA 


The MARKER area displays the marker’s position in measurement data units. Measurement 
data A and B, and the sweep point data ( data in the array register X ) are displayed in the 
MARKER area. The position of the marker area is different for each display format. Figure 
4-12 shows the location of the marker area for the Rectangular X-A&B display format. 
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Figure 4-12. Marker Area Location 


4-13-3. CHANGING THE MARKER/LINE CURSOR MODE 


At turn on the MARKER/LINE CURSOR mode is set to the 0 marker mode. Press the MODE 
key to display the softkeys used to change the MARKER/LINE CURSOR mode. The follow- 
ing softkeys will be displayed in the Softkey Area. Press a softkey to select the mode you 
want. 


‘o MKR’ softkey Oo marker mode 

‘o & * MKRS’ softkey o & * markers mode 

‘LINE CURSOR’ softkey Line Cursor mode 

‘oO MKR & LCURS’ softkey o marker & Line Cursor mode 
‘off’ softkey marker/Line Cursor off mode 


The softkeys used to control the marker function, are displayed in the softkey area when the 
MKR=> key is pressed. When the Marker/Line Cursor mode is changed, press the MKR> key 
to display these softkeys. 

4-13-4. CHANGING THE DATA DISPLAY FORMAT 


The data display format ( format of the data displayed in the MARKER area ) is different in 
the Marker/L Cursor mode. This paragraph describes the X-A&B data display formats. 
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1. o Marker Mode 


There are two data display formats in the o marker mode: RDG display and NOISE display. 


In the RDG display format, the sweep data and the reading value of the measurement data 
at the position of the o marker are displayed in the marker area, as follows. 


(( RDG display )) 


OMKR  300000000.000 Hz _ (Sweep data) 
T/R 5.00000 dB (Reading for data A) 


g -50.0000 deg ( Reading for data B ) 


To change the data display format to the NOISE display, press the ‘NOISE on off’ softkey. 
This data display format is available while this softkey is set to ‘on’. The displayed data is 
the noise level calculated at a bandwidth of 1 Hz. This softkey is available only for measure- 
ment data A, when the measurement parameter is set to dBm, dBuV or uV at the spectrum 
measurement. 


(( NOISE display )) 


Oo MKR 300 000 000.000 Hz ( Sweep data ) 


o NOISE -120.000 dBm/Hz_ (Noise level ) 


2.0 & * Markers Mode 


Five data display formats are available in the o & * markers mode: RDG display, NOISE 
display, A display, A-NOISE display and REF display. 


When the ‘A mode on off’ and ‘NOISE on off’ softkeys are set to off, the RDG display is 
selected. 


To change the format to the NOISE display, set the ‘NOISE on off’ softkey to on. 


In the RDG and NOISE displays, the data displayed in the MARKER area is the data for the 
active marker (o marker or * marker) which is selected using the ‘active OMKR *MKR’ 
softkey. For example, if the ‘oMKR’ on this softkey label is green, the data marked by the o 
marker is displayed in the marker area. 


When the ‘A mode on off’ softkey is set to on, the data display format is changed to the A 
display. In this data display format, the difference value ( the difference value between the o 
marker and * marker ) is displayed in the marker area, as follows. 
. (A display )) 
1 000.000 Hz ( Difference for Sweep data ) 
-4.00000 dB ( Difference for data A ) 


25.0000 deg ( Difference for data B ) 
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When the ‘A mode on off’ and ‘NOISE on off’ softkeys are set to on, the display format is 
changed to the A-NOISE display, as follows. | 


(( A-NOISE display )) 
AMKR 1000000.000 Hz ( Difference for Sweep data ) 
*NOISE -60.0000 dBm/Hz_ ( Noise level ) 


When the A mode is set to ‘on’, the * marker is active, and the o marker is set to the refer- 
ence marker. To read the data point indicated by the o marker ( reference marker ), press 
the ‘o REF read’ softkey. Then the MARKER area is changed as follows. This softkey is 
available when the A mode is on. 


(( REF display )) 


o REF 100 000 000.000 Hz ( Sweep data ) 
REF A -3.00000 dB ( Reading of o marker for data A ) 


REF B 25.0000 # deg ( Reading of o marker for data B ) 


NOTE 


A mode is not available in the table display format. 


3. Line Cursor Mode 
Three data display formats are available in the Line Cursor mode: L-R display, WIDTH dis- 
play, and Q display. 

NOTE 


The data displayed in the marker area is selected using the ‘LCURS for A for B’ 
softkey. 


When the ‘WIDTH on off’ softkey is set to off, the L-R value ( sweep data value at the left 
and right most points of intersection between line cursor and the plotted measurement data ) 
is displayed as the sweep data. The L-R display is shown below. 


(( L-R display )) 


CRS_A -30.0000 dB ( Measurement data ) 
LEFT 1 000 Hz ( Left Most data sweep point ) 


RIGHT 490 000 000 Hz ( Right Most data sweep point ) 
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When the ‘WIDTH on off’ softkey is set to on, the width ( the distance, in horizontal measure- 
ment units, between the left and right most points of intersection ) is displayed. The WIDTH 
display is shown below. 


(( WIDTH display )) 


-30.0000 dB ( Measurement data ) 


489 999 000 Hz ( Width of sweep data ) 


The Q display format displays the Quality Factor calculated by using the intersections be- 
tween the line cursor and the plotted data, in the MARKER area, as follows. To read the 
Quality Factor, press the ‘Q VALUE’ softkey. 

(( Q display )) 


CRS _A -3.50000 dB ( Position of LCURS ) 


Q 100.0000000E+02 ( Q Value ) 


4. o Marker & Line Cursor Mode 


Eight data display formats are available in the o marker & Line Cursor mode: RDG display, 
L-R display, WIDTH display, Q display, A-L-R display, A-WIDTH display, A-Q display and 
REF display. 


To select the RDG display, set the ‘A mode on off’ softkey to ‘off’, and the ‘active oMKR 
LCRS’ softkey to ‘oOMKR’. 


To select the L-R display, set the ‘A mode on off’ softkey to ‘off’, the ‘active oMKR LCRS’ 
softkey to ‘LCRS’, and the ‘WIDTH on off’ softkey to ‘off’. 


To select the WIDTH display, set the ‘A mode on off’ softkey to ‘off’, the ‘active oMKR LCRS’ 
softkey to ‘LCRS’, and the ‘WIDTH on off’ softkey to ‘on’. 


To change to the Q display, press the ‘Q VALUE’ softkey. This data display format is avail- 
able when the Line Cursor is active ( ‘LCRS’ on the ‘active oOMKR LCRS’ softkey is green ). 


The A-L-R display format displays the vertical difference between the o marker and line 
cursor, and the left and right most points of intersection as follows. To select this data 
display format, set the ‘A mode on off’ softkey to ‘on’, and the ‘WIDTH on off’ softkey to the 
‘off’. 


(( A-L-R display )) 


ACRS_A -3.00000 dB ( Difference data ) 
LEFT 100 000 Hz ( Left Most data sweep point ) 


RIGHT 490 000 000 Hz ( Right Most data sweep point ) 
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The A-WIDTH display format displays the vertical difference between the o marker and line 
cursor, and the distance between the left and right most points of intersection, as follows. 
To select this data display format, set the ‘A mode on off’ softkey to on, and the ‘WIDTH on 
off’ softkey to on. 


(( A-WIDTH display )) 


ACRS_A -3.0000 dB ( Difference data ) 


WIDTH 489 900 000 Hz ( Width of sweep data ) 


When the A mode is set to ‘on’, and if ‘Q VALUE’ softkey is pressed, the display format is 
changed to the A-Q display, as follows. 


(( A-Q display )) 


-6.000 dB ( Difference data ) 


1.800000000E+02 ( Q Value ) 


When the A mode is set to ‘on’, the line cursor is active, and the o marker is set to the refer- 
ence marker. To read the data at the o marker position ( reference marker ), press the ‘o 
REF read’ softkey, then the MARKER area will change to the REF display. This softkey is 
available when the A mode is ‘on’. 


NOTE 
Measurement data A or B can be displayed in the marker area using the ‘MKR/ 
LCRS for A for B’ softkey. 


NOTE 


A mode is not available in the table display format. 


4-13-5. MOVING THE MARKER/LINE CURSOR 


The marker and line cursor are moved by rotating the ROTARY knob on the front panel, or 
by pressing a softkey. The movable marker or line cursor are selected using the ‘active 
oMKR *MKR’ or ‘active oMKR LCRS’ softkeys. The softkeys used to move the marker are 
available for the data is selected using the ‘MKR for A for B’, ‘LCURS for A for B’, or ‘MKR/ 
LCRS for A for B’ softkeys, for all data display formats. 


1. Moving to the Maximum Value 


To move the marker or line cursor to the position with the maximum value, press the 
‘MKR>MAX’ softkey or the ‘LCURS*MAX’ softkey, respectively. If this softkey is 
pressed in the o & * markers mode ( active OMKR ) the o marker will move to point 1 
as shown in Figure 4-13. 
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2. Moving to the Minimum Value 


To move the marker or line cursor to the position with the minimum value, press the 
‘MKR>MIN’ softkey or the ‘LCURS~MIN’ softkey, respectively. If this softkey is pressed 
in the o & * markers mode (active *MKR), the * marker will move to point 2 as 
shown in Figure 4-13, (1). 


3. Moving to the Average Value 


To move the line cursor to the position with the average value for the measurement 
data, press the ‘LCURS~AVRQ?’ softkey. If this softkey is pressed in the o marker & 
Line Cursor mode, the line cursor will move to position 3 as shown in Figure 4-13, (2). 


4. Moving to the Next Peak 


To move the marker to the next lower peak referenced to the current peak, press the 
‘NEXT PEAK’ softkey. If this softkey is pressed after the ‘MKR>MAX’ softkey in the 
o & * markers mode ( active OMKR ), the o marker will move to point 4 as shown Fig- 
ure 4-13, (1). 


SPECTRUM : 30 45 
A!REF B!REF oMKR 10 80a gaa.aae@ Hz WEEWPRK obec SBSH BANE ERS 8 ob bdBRu. 
28.88 8.990 MAG 9.86144 dB “Saag 1308. TPR -S. 28188 dB 


fees vasben’ mann seins pee nebses scab dns eesesebaeseacesenepeesscadect cpacdsyiubene? 


DIV 


Tare nc teeahsal eshte eel eae Riese Feral UA ete a @) ee Tt Ree ae, Ste Oe RO 
DIV CENTER 14 G68 800.4668 Hz DIV CENTER 300 G86 800.008 Hz 


16.668 . SPAN 16 G68 B@G.868 Hz 5.0648 36.08 SPAN S@ O60 488.080 Hz 
RBM: 3 KH T:98.74 sec RANGE: R= @,T= 18dBm RBW:3@@ KHz ST:1.15 sec RANGE: R= 14,T= 16dEm 


(1) (2) 


Figure 4-138. MKR*MAX, MIN, LCURS*AVRG and NEXT PEAK 


5. Moving to an Entered Position 


In the Line Cursor mode you can move the line cursor to any position. To move the 
line cursor to the -30 dB position, press the ‘LCURS POSITION’ softkey, -, 3, 0, and the 
ENTER key ( or enter the "LCURS=-30" command ). 
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In the o & * markers mode you can move the * marker to a point which has a distance 
of the entered value from the o marker in the horizontal direction. If you want to move 
the * marker to the frequency point which is 100 MHz less than the value at the o 
marker’s position, press the ‘A VALUE entry’ softkey, -, 1, 0, 0 and the MHz key (or 
enter "DMKR=-100MHz" command ). 


In the o marker & Line Cursor mode, you can move the line cursor to a position at 
some specified distance from the entered value from the o marker in the vertical direc- 
tion. To move the line cursor to the position which is 3 dB less than the value at the o 
marker’s position, press the ‘A VALUE entry’ softkey, -, 3 and the dBm key (or enter 
"DLCURS=-3DBM" command). 


NOTE 
The ‘A VALUE entry’ softkey is available when the A mode is on. 
In the o marker or o & * markers mode, you can move the marker to any sweep point 
by using the "MKR=" or "SMKR=" commands. If you want to move the o ( or * ) 
marker to the 100 MHz point, enter the following command ( press the Blue key, ( S, ) 


M, K, R, =, 1, 0, 0, and MHz key ). 


MKR= 100 MHZ ( or SMKR= 100 MHZ ) 


NOTE 


When you enter the above command, you can enter the command without enter- 
ing the units. ( ex. MKR= 100M ). 


6. LMX, and LMN commands 


Use the "LMX(a)" command to move the o marker to the first peak position, and the 
* marker to the last peak position within the specified range. 


Use the "LMN(a)" command to move the o marker to the first valley position, and the 
* marker to the last valley position within the specified range. 


These commands are available in the o & * markers mode. 


LMX(a) and LMN(a) are used in connection with all array variables except for the X 
register. 


ex) LMX(A), LMN(B) and etc. 


NOTE 


When only a peak or a valley exists within the specified range, the o marker 
moves to maximum or minimum point and * marker moves to the Sweep Stop- 
ping point. When no peak or valley exists, the o marker moves to Sweep Starting 
point and the * marker moves to Sweep Stopping point. 
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4-13-6. SETTING THE SWEEP AND GRID RANGE 

You can use the 4195A’s softkeys to set the marker’s position to the start value, stop value, 

center value, and span value of the sweep range, and to the REF level of the grid range. 

1. Using the Marker to Set the Sweep Starting Point 
Press the ‘MKR>START’ softkey to change the sweep starting value of the sweep range 
to the value at the marker. 

2. Using the Marker to Set the Sweep Stopping Point 
Press the ‘MKR~STOP’ softkey to change the sweep stopping value of the sweep range 
to the value at the marker. 

3. Using the Marker to Set the Sweep Center Point 
Press the ‘MKR>CENTER’ softkey to change the center value of the sweep range. This 
softkey is available only in the linear sweep mode. 

4. Using the Markers To Set the Sweep Range 
Press the ‘MKRS>SPAN’ softkey to change the span of the sweep range to the values 
between the o marker and * marker. 

5. Using the Marker to Set the Reference Level 


Press the ‘MKR>REFP’ softkey to change the Reference Level ( REF, maximum on the 
graph scale ) to the vertical value at the marker. 
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4-14. INITIAL SETTINGS 


The 4195A is initialized when the instrument is turned on, the CLEAR statement ( device 
clear ) is entered via HP-IB, or the PRESET key on the front panel is pressed ( "RST" com- 
mand is entered ). The initialization method differences are shown in Table 4-15. 


NOTE 


Pressing the PRESET key is same as entering the "RST" command. 


Table 4-15. Initialization Differences 


Parameter Turn on CLEAR PRESET 
Measurement Configuration YES * 
( N/S/I/S11/S12/S21/S22 )* 
General Parameter 


Parameter couple to 
Measurement Configuration 
Network measurement 
Spectrum measurement 
Impedance measurement 

S11 measurement 


S12 measurement 
S21 measurement 
S22 measurement 


initialized 
not initialized 


NOTE: 7? N, S, and | indicates Network, Spectrum, Impedance measurement configu- 
ration, respectively. 


2 The measurement configuration is set to Network. 


3 The PRESET key ( "RST" command ) can initialize only the setting at the 
current measurement configuration, and not initialize the Measurement 
Configuration. | | 


* The HP-IB definition is set to ADDRESSABLE mode. 


> Before sending the CLEAR statement to the 4195A from the controller, the 
4195A’s HP-IB definition must be set to the "ADDRESSABLE" mode. 


6 A part of the single variable register is initialized. Refer to paragraph 4-14-2. 
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4-14-1. INITIAL FUNCTION SETTINGS 


1. General Parameter 


Table 4-16 shows the initial setting of the general parameters, independent of the measure- 
ment configurations ( Network, Spectrum, Impedance, $11, $12, 521, or $22 ). These para- 
meters are initialized by all initialization methods. 


Table 4-16. Initial Setting for General Parameter 


Sweep Mode continuous/single/manual continuous 
Single * 

Sweep Type lin/log lin 

Sweep Direction up/down up 

Sweep Parameter Frequency 

Partial Sweep on/off off 


Programmed Points Table Measurement on/off off 
Table Number No.1/2/3/4 No.1 


Trigger Mode internal/external internal | 
Video Filter on/off off ; 


Graticule on/off on 
Phase Scale normal/expand normal 
Superimpose C and D on/off off 
Storage mode on/off off 


Marker/Line Cursor Mode o Marker Mode 
Available data A/B 
( effective data for marker action ) 
User Math A and B on/off 
Sweep End Function A, B and C on/off 


Partial Analysis on/off 


Port Extension Correction on/off off 
Characteristics Impedance 50/752 502 


Copy Mode Dump Mode 
Equivalent Circuit A/B/C/D/E A 


Status Byte Mask Disable All Bits 


Data Output Format ASCII Format 


NOTE: * When the instrument is initialized by the "RST" command in a User 
Program ( ASP ), the sweep mode is set to SINGLE. 


4-52 04195-90000 Second I:dition 
Revision 2, February 1989 


MEASUREMENT CAPABILITILS 


2. Parameters Coupled to the Measurement Configurations 


This paragraph describes the initial setting of the parameters which are measurement config- 
uration dependent. When the instrument is turned on, or the CLEAR statement (device 
clear) is entered, the settings for all measurement configurations are initialized. But when 
the PRESET key is pressed (the "RST" command is entered), the setting for the current 
measurement configuration is initialized (ex. when the PRESET key is pressed during a S11 
measurement, the setting for the Network, Impedance, Spectrum, $12, S21, and S22 mea- 


surement are not initialized). 


(1) NETWORK measurement 


Measurement Format 

Input Port 

AUTO ( Coupled to Span ) on/off 
Resolution Bandwidth (RBW) 
Correction mode on/off 
Calibration mode 

IF Range 


| Display Format 
Trace A on/off 
Trace B on/off 
Scale Type lin/log 


Reference Value for data A 
Division Value for data A 
Bottom Value for data A 


Reference Value for data B 
Division Value for data B 
Bottom Value for data B 


(2) SPECTRUM measurement 


T/R[dB]-@ 
T1/R1 

off 

10 kHz 
off 

none 
normal 


X-A&B 
on 
on 
lin 


O dB 
10 dB 
-100 dB 


180 deg 
36 deg 
-180 deg 


Measurement Format 

Input Port 

AUTO ( Coupled to Span ) on/off 
Resolution Bandwidth (RBW) 
Source off/CH1/CH2 

IF Range 


Display Format 


Trace A on/off 
Trace B on/off 
Scale Type lin/log 


Reference Value for data A 
Division Value for data A 
Bottom Value for data A 


Reference Value for data B 
Division Value for data B 
Bottom Value for data B 


dBm 

R1 

on 

300 kHz 
off 
normal 


X-A&B 
on 
off 
lin 

-10 
10 
-110 


-10 
10 
-110 
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(3) IMPEDANCE measurement 


Measurement Format 2120 

Input Port T1/R1 

AUTO ( Coupled to Span ) on/off off | 
Resolution Bandwidth (RBW) 3 kHz 

Compensation Mode on/off off 

Correction Mode on/off off 

Calibration Mode none 

IF Range High Sensitibity | 


Display Format X-A&B 
Trace A on/off on 
Trace B on/off | on 
Scale Type lin/log lin 


Reference Value for dataA : 1 MQ 
Division Value for data A ; 100 kQ 
Bottom Value for data A 0 Q 


Reference Value for data B 180 deg 
Division Value for data B 36 deg 
Bottom Value for data B -180 deg 


(4) S-Parameter measurement ($11, $12, S21, and S22 ) 


Measurement Format RL-@ (S11 or $22 ) 
T/R(dB)-@ ($12 or S21) 
Input Port T1/R1 (S11) 
T1/R2 (S12) 
T2/R1 ( S21 ) 
T2/R2 ( S22 ) 
AUTO ( Coupled to Span ) on/off off 
Resolution Bandwidth (RBW) 10 kHz 
Correction Mode on/off off 
Calibration Mode none 


IF Range normal 


X-A&B 
on 
on 
lin 


Display Format 
Trace A on/off 
Trace B on/off 
Scale Type lin/log 


O dB 
10 dB 
-100 dB 


Reference Value for data A 
Division Value for data A 
Bottom Value for data A 


Reference Value for data B 180 deg 
Division Value for data B 36 deg 
Bottom Value for data B -180 deg 
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4-14-2. DEFAULT VALUE OF SINGLE VARIABLE REGISTERS 


When the instrument is turned on, all single variable registers are cleared (set to zero ). 
Only the registers which are set to a specific default value are introduced here. 


During initialization using the CLEAR statement or the "RST" command, no single variable 
registers are cleared ( data is not changed ), but the following registers are set to a default 
value. 


1. Single Variable Registers Coupled to the Sweep Mode 


The START, STOP, STEP, CENTER, SPAN, and NOP register which are coupled to the 
sweep mode ( sweep parameter ), have the following default values. 


Sweep Mode 


Register Frequency[Hz] DC bias[V] OSC [V] OSC [dBm] OSC [dBuV] 


0.001 Hz -26.000 dBm 


81.000 dBuVv 


500000000.000 Hz 


1250000.000 Hz 


CENTER | 250000000.000 Hz 


499999999.999 Hz 


401 


2. Single Variable Registers for General Use 


Default Value 


DFREQ 0.50 % 


PEP2 0.000 cm 


MANUAL (CENTER ) 


PTSWP | 
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FREQ 10000000.000 Hz ATR1 10 dB 
OSC1 0.0 dBm ATR2 10 dB 
OSC2 0.0 dBm ATT1 10 dB 
BIAS 0.00 V ATT2 10 dB 


MKR ( CENTER ) 
PER1 0.000 cm SMKR ( CENTER ) 
PER2 0.000 cm DMKR 0 
PET1 0.000 cm LCURS ( REF+BTM )/2 
PET2 0.000 cm DLCURS O 
PEP1 0.000 cm 


0.000 dBm _ | 107.000 dBuV 


0.200 dBm 0.200 dBuv 
-13.000 dBm 94.000 dBUV 
26.000 dBm 26.000 dBuV 


131 131 


Default Value 


EQVR 
EQVL 
EQVCA 

EQVCB > 
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4-14-3. DEFAULT VALUE OF ARRAY VARIABLE REGISTERS 


When the 4195A is turned on, all array registers are cleared ( set to zero ), and only the X 
register is set to a default data. 


During initialization by the CLEAR statement or the PRESET key, the array registers are not 
cleared, only the X register is initialized. 


The default data of the X register depends on the value of the "START", "STOP", and "STEP" 
registers. 
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4-15. BATTERY BACK-UP MEMORY 

The 4195A is equipped with a rechargeable battery which is used to provide standby power 
for the storage registers when the instrument is turned off. This paragraph describes the 
data stored in battery back-up memory, and the specifications of the battery backup 
function. 

4-15-1. DATA STORED IN THE BATTERY BACK-UP MEMORY 


The following parameters are always stored in the battery back-up memory. 


1. User Math, User Defined Function, and Sweep End Function 
2. HP-IB Address and Plot Scale 


3. Standard Value for Calibration 


When the 4195A is shipped, the parameters are set as follows. 


1. User Math, User Defined Function, and Sweep End Function 


The User Math, User Defined Function, and Sweep End Function are not defined, and 
are not labeled ( no equation, no label, no parameter ). 


2. HP-IB Address and Plotter Scale 
HP-IB Address: ADRS= 17 


Plot Scale: PSCALE= 2000, 800, 9200, 7208 


3. Standard Value for Calibration 


Register Z=5002 Z=75Q) Z=50 Z=752 


OPNSTD 0.00S, 108fF 0.00S, 63.5fF 0.008, 82fF 0.00S, 0.00pF 
SHTSTD 0.0022, 0.00nNH 0.002, 0.00nNH 0.002, 0.00nNH 0.0022, 0.00nNH 
LDSTD 50.002, 0.00nH 75.00Q, 0.00nNH 50.002, 0.00nH 75.00Q, 0.00nNH 


‘Z’ indicates the characteristics impedance. 


4-15-2. BATTERY BACKUP SPECIFICATIONS 


The specifications of the rechargeable battery backup function are given below. The battery 
is automatically recharged while the instrument is on. 


Operating Time: Approximately 3 weeks ( after a full charge ) 
Recharge Time: Approximately 48 hours 
( Time required to fully recharge the battery ) 
Lifetime: Approximately 5 years ( at 25°C ) 
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4-16. SYNCHRONIZING WITH OTHER INSTRUMENTS 


The HP 4195A provides the reference signal input/output connectors which are used to 
synchronize with the external instruments. 


4-16-1. EXTERNAL REFERENCE SIGNAL INPUT 


The 4195A’s internal reference signal can be synchronized to an external reference signal 
input through the rear panel EXT REFERENCE connector when the front panel EXT REF 
indicator is on. If the 4195A’s internal reference signal cannot synchronize with the input 
reference signal, the UNLOCK indicator on the 4195A’s front panel is turned on. The signal 
entered to the EXT REFERENCE connector must meet the following specifications. 


Frequency: 10/N MHz, + 10 ppm at 23 +5°C 
(N is integer from 1 to 10) 
Level: Typical O dBm + 5dBm 


Input Impedance: Approximately 50Q 


NOTE 


In HP 4195As equipped with Option 001 ( High Stability Frequency Reference ) the 
EXT REFERENCE connector is connected to the REFERENCE OVEN connector 
which supplies the internal high stability reference signal. 


4-16-2. REFERENCE SIGNAL OUTPUT 


The 10 MHz OUTPUT connector supplies a 10 MHz signal with which to phase-lock external 
instruments. : | 7 


Frequency: 10 MHz, + 20 ppm at 23 45°C 
Output Level: Typical 0 dBm 
Output Impedance: Approximately 50Q 
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SECTION 5 


EXTENDED CAPABILITIES 


5-1. INTRODUCTION 
This section contains information about the functions, capabilities, and operating procedures 
for the HP 4195A’s powerful extended capabilities and functions. 
NOTE 
This section includes some of the 4195A’s control commands. All control com- 
mands corresponding the softkey labels are shown in Appendix D. All of the 
4195A commands can be seen in Appendixes E and F. 
5-2. INTERNAL REGISTERS 
The 4195A has internal registers, most of which are assigned to specific operations. The 
registers are categorized into three types -- array, multiple, and single type registers. 
5-2-1. ARRAY REGISTERS 
The array registers can have as many as 401 elements each. The elements in an array 
register are addressed by element number -- 1 through 401. Data at a specific array register 


element can be read from or written to by specifying element number ( indexing into the 
array ) as follows: 


A( 5 ) [ ENTER/EXECUTE | Displays the data at the fifth element of the Array 
Register A on the system message line. 

B( 5) =3 [ ENTER/EXECUTE ] Enters the value (3) into the fifth element of Array 
Register B. 


There are three kinds of Array Registers -- Display/Measurement Registers, General Purpose 
Registers, and Calibration Registers. All array registers are listed in Appendix F. 
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1) Display/Measurement Registers 


The A and B registers are measurement data registers and are displayed on the CRT in 
bright yellow and intensified greenish-blue ( cyan ) traces, respectively. When the 4195A is 
performing a measurement ( and the User Math function is turned off) data in registers A 
and B are updated automatically. 


The C and D registers are superimpose data registers whose data can be displayed on the 
CRT in low intensity yellow and cyan traces, respectively. 


The MA and MB registers are read only measurement data registers. These registers are 
used with the User Math function. 


The sweep point measurement data is stored in the read only X register. The data in this 
register is automatically computed using the START, STOP, etc., parameters. 


2) General Purpose Registers 


The E, F, G, H, I, J, RA, RB, RC, RD, RE, and RF registers are general purpose registers. 
They are used for temporary storage of measurement data, calculation results, etc.. 


3) Calibration Data Registers 


The calibration data registers have four letter names. The first letter of a register name -- M 
and T -- means Measured and Theoretical value ( computed ), respectively. The Measured 
registers are used to store the calibration measurement result data. The Theoretical registers 
are used to store a standards’ computed OPEN, SHORT or LOAD calibration value. 


The second letter of a register name -- F and R -- means Forward and Reversed, respective- 
ly. Forward registers are used to store the forward S-Parameter ($11 and $21 ) calibration 
data. The Reversed registers are used to store the reversed S-Parameter (S12 and $22 ) 
calibration data. 


The third letter of a register name -- O, S, L, T, or | -- means Open, Short, Load, Through, or 
Isolation, respectively. The Open registers are used to store the OPEN calibration data. The 
Short registers are used to store the SHORT calibration data. The Load registers are used to 
store the LOAD calibration data. The Through registers are used to store the THROUGH 
calibration data. The Isolation registers are used to store the ISOLATION calibration data. 


The last letter of a register name -- R and | -- mean Real or Imaginary, respectively. The 
Real and Imaginary registers are used to store the Real and Imaginary components of the 
calibration data. 
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3-1) $11 and Network-Reflection Calibration 

The MFOR, MFOI, MFSR, MFSI, MFLR, MFLI, TFOR, TFOI, TFSR, TFSI, TFLR, and TFLI 
registers are for S11 and Network-Reflection calibration. 

3-2) $21 and Network-Transmission Calibration 


The MFTR, MFTI, MFIR, and MEFIl registers are for S21 and Network-Transmission 
calibration. , 


3-3) $12 Calibration 


The MRTR, MRTI, MRIR, and MRIl registers are for $12 calibration. 


3-4) $22 and Impedance Calibration 


The MROR, MROI, MRSR, MRSI, MRLR, MRLI, TROR, TROI, TRSR, TRSI, TRLR, and TRLI 
registers are for S22 and Impedance calibration. 


3-5) Impedance Offset Compensation 
The ZOR, ZOX, ZSG, and ZSB registers are for Impedance measurement offset compensa- 


tion registers. 


NOTE 


The value range for the registers ( except for the X register ) is O and the values 
from +1E-37 to +9.99999E+37. The values range for the X register depends on 
the sweep parameter’s set range. 


Data in the array registers ( except for the X register ) is stored in the IEEE-32 bit 
( single precision ) floating point notation format. Data in the X register is stored in 


the IEEE-64 bit (double precision ) floating point notation format. For details 
about 4195A calibration, refer to the explanations given in Section 4. 


5-2-2. MULTIPLE REGISTERS 

The 4195A has four multi-value registers. The LDSTD, OPNSTD, and SHTSTD registers holds 
two values each, and the PSCALE register holds four values. 

5-2-3. SINGLE REGISTERS 

All single-value registers are listed in Appendix F. Some single-value registers are used to 


hold control commands parameters. For example, when setting the center frequency, you 
are entering desired center frequency value into the CENTER register. 
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5-3. MATH OPERATION 


Tables 5-1 lists the 4195A math operators. These operators are used to perform calculations 
using constants and the values stored in the single registers, array registers, etc., as the 
arguments. 


Table 5-1. Math Operators 


GENERAL 


Addition operator 

Subtraction operator 

Multiplication operator 

Division operator 

Exponentiation operator 

Returns an expression’s absolute value 

Raises the base e to a specified power ( natural antilogarithm ) 
Returns the natural logarithm ( base e ) of an expression 
Returns the common logarithm ( base 10 ) of an expression 
Returns the largest value of the two expressions 

Returns the smallest value of the two expressions 

Returns an approximation of m ( =3.1415 

Returns the square root of an expression 


TRIGONOMETRIC 


Returns the arc tangent of an expression 
Returns the cosine of an angle 

Sets the degrees mode 

sets the radians mode 

Returns the sine of an angle 

Returns the tangent of an angle 


BINARY 
Returns the bit-by-bit logical AND of two expressions 
Returns the bit-by-bit logical inclusive OR of two expressions 
Returns the bit-by-bit logical COMPLEMENT of an expression 
Returns an integer number ( unsigned 8-bit ) of an expression 


OTHER 


Returns the logical differential calculus of the array register 
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9-3-1. GENERAL MATH OPERATORS 


+ 


This function returns the sum of two expressions. This operation can be used for 
single value registers and array registers, and the expressions constructed with them. 
Examples follow. 


A=B+C The Sum of each B register element and each corresponding 
C register element are stored in the corresponding element of 
the A register. A single element register can be thought of as 
an array register with one element. 


A=Br2 Sum of each B register element and the constant 2 are stored 
in the corresponding elements of the A register. 


3+5 Returns 8. 


This function returns the difference of two expressions. This operation can be used for 
single number and array registers, and expressions constructed of them. Examples are 
shown below. 


A=B-C The difference of each B and C register element are stored in 
the corresponding element of the A register. 


A=B-2 The difference of each B register element and the constant 2 
are stored in the corresponding element of the A register. 


3-5 Returns -2 


This function returns the product of two expressions. This operation can be used for 
single number and array registers, and expressions constructed with them. Examples 
are shown below. 


A=B*C Product of each B and C register element are stored in the 
corresponding element of the A register. 


A =B* 2 Product of each B register element and the constant 2 are 
stored in the corresponding element of the A register. 


3* 5 Returns 15 
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/ This function returns the quotient of two expressions. This operation can be used for 
single number and array registers, and expressions constructed with them. Examples 
are shown below. 


A=B/C The quotient of each B and C register element is stored in the 
corresponding element of the A register. 


A=B/2 The quotient of each B register element and the constant 2 is 
stored in the corresponding element of the A register. 


219 Returns 0.6 
** This function returns the result of the exponentiation of two expressions. This opera- 
tion can be used for single number and array registers, and expressions constructed 
with them. Examples are shown below. 
A=B**C Each B register element raised to the power in each cor- 
responding C register element is stored in the corresponding 


element of the A register. 


A=B** 2 Each B register element raised to the second power (2) is 
stored in the corresponding element of the A register. 


O** 5 Returns 2.43 E+02 


NOTE 
If x in the following syntax diagram is zero and y is negative, an error will occur. 
If x is negative, y will be always truncated to an integer number by the internal 
calculation routine. 
x**y 
ABS This function returns the absolute value of the expression in parentheses. The ABS 
function can be used for single number and array registers, and expressions construct- 


ed with them. Examples are shown below. 


A = ABS(B ) The absolute values of each B register element is stored in the 
corresponding element of the A register. 


ABS( 1-5 ) Returns 4 
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EXP This function raises e to the power given by the expression. The 4195A, uses the value 


LN 


€ = 2.718 281 828 46 as the base for the Natural ( Naperian ) logarithm. This operation 
can be used for single number and array registers, and expressions constructed of 
them. Examples are shown below. 


A = EXP(B ) The base e logarithm value of each B register element is 
stored in corresponding element of the A register. 


EXP(2+3) Returns 1.484 131 591 03 E+02 
This function returns the natural logarithm ( base e ) of an expression. This operation 
can be used for single number and array registers, and expressions constructed with 
them. Examples are shown below. 
A=LN(B) The natural logarithm value of each B register element is 
stored in the corresponding element of the A register. If one 


or more B register elements are negative, an error will occur. 


LN(2+3) Returns 1.609 437 912 43 


LOG This function returns the common logarithm ( base 10 ) of the expression. This opera- 


tion can be used for single number and array registers, and expressions constructed 
with them. Examples are shown below. 


A = LOG(B ) The common logarithm value for each B register element is 


stored in the corresponding element of the A register. If one 
or more B register elements are negative, an error will occur. 


LOG(2+3) Returns 6.989 700 043 36 E-01 


MAX This function returns the larger of two values. This operation can be used for single 


number and array registers, and expressions constructed with them. Examples are 
shown below. 


A = MAX( B, C ) The larger of the values in each B and C register element 
location is stored in the corresponding element of the A 
register. 

MAX( -3, 2 ) Returns 2 
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MIN This function returns the smaller of two values. This operation can be used for single 
number and array registers, and expressions constructed with them. Examples are 


shown below. 

A = MIN(B, C ) The smaller of the values in each B and C register element 
location is stored in the corresponding element of the A 
register. 

MIN( -3, 2 ) Returns -3 


PI This function returns 3.141 592 653 59, an approximate value for Tr. 


A = Pl The value for wm (3.14.....) is stored in all elements of the A 
register. 
Pl Returns 3.141 592 653 59 


SQR This function returns the square root of the expression. This operation can be used for 
single number and array registers, and expressions constructed with them. Examples 
are shown below. 


A = SQR(B ) The square root of each B register element is stored in the 
corresponding element of the A register. If any of the B reg- 
ister elements are negative, an error will occur. 


SQR(2+3) Returns 2.236 067 977 50 
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9-3-2. TRIGONOMETRIC OPERATORS 


The trigonometric functions return a value based on the current angle mode setting 
( Radians or Degrees ). Refer to paragraph 5-5, ANGLE MODE, 


ATAN The arctangent function returns the value of an angle whose tangent is equal to the 
parameter of the function. Examples are shown below. 


A = ATAN( B) The Arctangent of each B register element is stored in the 
corresponding element of the A register. 


ATAN(2 +3 ) Returns 7.869 006 752 60 E+01 ( when in the degree mode ). 


COS The cosine function returns the cosine of its parameter. The range of the returned real 
value is -1 through +1. Examples are shown below. 


A =COS(B ) The cosine of each B register element is stored in the cor- 
responding element of the A register. 


COS(2+3) Returns 9.961 946 980 92 E-01 ( When in the degree mode ). 
SIN The sine function returns the sine of its parameter. The range of the returned real value 
is -1 through +1. Examples are shown below. 


A=SIN(B) The sine of each B register element is stored in the cor- 
responding element of the A register. 


SIN(2 +3) Returns 8.715 574 274 77 E-02 ( when in the degree mode ). 


TAN The tangent function returns the tangent of its parameter. Examples are shown below. 


A=TAN( B) The tangent of each B register element is stored in the cor- 
responding element of the A register. 


TAN(2 +3) Returns 8.748 866 352 59 E-02 ( when in the degree mode ). 
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5-3-3. BINARY OPERATORS 


The 4195A binary operations internally will convert a floating-point number to an integer 
value ( expressed as a signed 32-bit binary ), only the lowest 8-bits ( unsigned binary ) of the 
resulting integer value are used. So only the values 0 through 255 are variable, the result of 
a binary operation always O through 255. 


Binary operation can handle single values or expressions, but not arrays. 


In this paragraph, a train of ones ( 1) and zeros ( 0 ) enclosed by a pair of square brackets 
([ and ] ) represent a binary value. 


NOTE 
Real values ranging from -2,147,483,648 to +2,147,483,647 can be used without 
error, because type real ( floating-point ) numbers are internally converted to 
signed-32-bit integer numbers, but the binary operation always results in a value 


within O to 255. 


Binary operations are useful for handling 8-BIT INPUT/OUTPUT. 


BAND Returns the bit-by-bit logical AND of two expressions. Examples are shown below. 


RO=3 BAND 5 1 [0000 0001 J, the bit-by-bit logical AND of 3 [0000 0011] 
and 5 [ 0000 0101 ] is stored in the RO register. 6 
15 BAND 85 Returns 5 [ 0000 0101 | as a result of bit-by-bit logical AND of 


15 [0000 1111 ] and 85 [ 0101 0101 J. 


BOR Returns the bit-by-bit logical inclusive OR of two expressions. Examples are shown 


below. 
RO =3 BOR 5 7 [0000 0111], the bit-by-bit logical inclusive OR of 3 
[ 0000 0011 | and 5 [ 0000 0101 | is stored in the RO register. 
15 BOR 85 Returns 95 [ 0101 1111 ] as a result of bit-by-bit logical inclu- 


sive OR of 15 [ 0000 1111 ] and 85 [ 0101 0101 J. 
BNOT Returns the bit-by-bit logical COMPLEMENT of two expressions. Examples are 
shown below. 


RO = BNOT (5) 250 [1111 1010 ], the bit-by-bit logical COMPLEMENT of 5 
[ 0000 0101 | is stored in the RO register. 


BNOT ( 85 ) Returns 170 [1010 1010] as a result of bit-by-bit logical 
COMPLEMENT of 85 [ 0101 01071 J. 
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BIN Performs two functions. 1) Converts an 8-bit train of ones and zeros to the cor- 
responding integer number. 2) Converts the value in a real number register ( RO 
through R99) to an unsigned 8-bit integer number. ( Actually both results are con- 
verted to the IEEE 64-bit floating point format and stored in a type real register.) Ex- 
amples are shown below. 


RO = BIN( 10101010 ) 170 [ 1010 1010 ] is stored in the RO register. 
R1 = 4000, then; 


BIN( R1 ) Returns 160 [ 1010 0000 ], only the lowest 8-bits of 4000 
[ 0000....0000 1111 1010 0000 j. 


5-3-4. OTHER OPERATORS 


DIF Returns the logical differential calculus value of an array register. This operation can 
be used only with array registers and expressions constructed from them. The differen- 
tial calculus value is calculated as follows. 


A( 1) = (B(2)- BC 1 ))/ (X( 2) - X(1 )) 
A(n) =(B(n+1)-B(n-1))/(X(n+1)-X(n-1)) 
ACN) =(BCN)- BON -1))/(XCN)- X(N - 1 )) 


Where A is an array register in which the results of the preceding operation are stored. 

@ B is an array register whose values are operated upon. X is the 4195A’s X register. N 
is the number of measurement ( or display ) points (NOP ). n equals or is greater than 
2 but equals or is less than N-1. An example is shown below. 


A = DIF(B ) The logical differential calculus of the data in the B register is 
stored in the corresponding elements of A register. 
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5-3-5, MATH HIERARCHY 


When a numeric expression contains more than one operation, an order of precedence is 
followed during their execution. Operations with the highest order of precedence are per- 
formed first. Multiple operations with the same order of precedence are performed in order 
from left to right. Table 5-2 shows the hierarchy for numeric operations. 


Table 5-2. Math Hierarchy 


Parentheses: ( may be used to force any order of operations ) 
Exponentiation: ** 

Multiplication and division: * / 

Addition and subtraction: + = - 

BAND 

BOR 

Relation operators: = <> < > <= = 

AND 

OR 


Precedence 


Highest 


Lowest 


NOTE 


The relation operators (=, <>, <, >, <=, and >=), and the AND and OR operators 
can only be used only in a User Program (ASP). Refer to the explanation for 
User Programs in section 7 for details on the relation operators and AND and OR 
operators. 
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5-4. COMPLEX MATRIX OPERATION 


The 4195A can perform complex matrix operations. Two numeric expressions enclosed by 
a pair of angular brackets (< and >) and separated by a comma (, ) will be treated as a 
complex-number numeric expression. The expression before the comma is the real compo- 
nent of the complex number and the number after the comma is imaginary component of 
the complex number. The usable math operators for use with complex expressions are + 
( addition ), - ( subtraction ), * ( multiplication ) and / ( division ). A complex matrix must be 
calculated using the following syntax. 


<ab>=<c,d>{+,-,*,or/}<ef> 


The above equation, written in 4195A syntax, is equivalent to the following mathematical 
equation form: 


at+jsjb=(c+/d){+,-, x,or+}(e+/f) 
Where / represents the imaginary number unit ( = /-1 ). 


Where a and b are the real and imaginary parts of the calculation result, respectively. a and 
b in the above equation must be a value in a 4195A register ( except for the read-only 
registers ). If an array register(s) is used for one or more of the values c through f, then a 
and b must be array registers. c, d, e, and f can be constants, single registers, array reg- 
isters, or numeric expressions. Examples are shown below. 


4195A Expression < RA, RB >=<A,B>-<C,D> 
< RO, R1 >=<A(3),B(3)>/< 5, SQR(7)> 


Equivalent Equation RA+ /RB=(A+/B)-(C+/D) 
RO + /R1 = (A(3)+/B(3))+(5+ 77) 


5-5. ANGLE MODE 


The 4195A has two angle modes -- degrees and radians. The choice of angle mode affects 
1) The phase values displayed in the measurement results, and 2) The resulting values dis- 
played by trigonometric calculations. Initially the angle mode is set to degrees when the 
4195A is turned on or initialized. 


To select the angle mode using the front panel softkeys, perform one of the following key 
sequences. 


ies Press the DISPLAY key, and press ‘more 1/2’ softkey. You will see the ‘PHS 
UNIT deg rad’ softkey label displayed. 


2: Press the MATH OPERATOR key, and press ‘MATH function’ softkey. You will 
see the ‘PHS UNIT deg rad’ softkey label displayed. 


The mode selected will change to green on the ‘PHS UNIT deg rad’ softkey label. Each time 


you press the softkey, the angle mode will toggle between deg and rad. The HP-IB control 
command to set the degree and radian mode is DEG and RAD, respectively. 
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5-6. KEYBOARD EXECUTION 


The 4195A keyboard input line can be used as a one-line input calculator and it can be used 
to send control commands to the 4195A. 


The one-line calculator mode is called the immediate execution mode of the 4195A. When 
using this capability, the calculation result is stored in the Z register and is displayed on the 
system message line in scientific notation consisting of a 12-digit signed mantissa and a 2- 
digit signed exponent: Sd.dddddddddddESdd ( S: +/-, E: exponent, d: digit, 0 to 9). Exam- 
ple calculations are shown below. 


C3 Key Stroke Display Data ( =Z ) 


2 * 3 [ ENTER/EXECUTE | 6.00000000000E+00 


Z - 3 [ ENTER/EXECUTE |] 3.00000000000E+00 
SQR(Z)[ENTER/EXECUTE |] 1.73205080757E+00 


To send 4195A commands, type in the command using front panel alphabetical keys and 
then press the ENTER/EXECUTE key. 


5-7. SUFFIXES 


The 4195A can handle numeric expressions with certain suffixes attached. 
5-7-1. ENGINEERING NOTATION 


The 4195A can recognize and display data in engineering notation which is listed in Table 5- 
3. For example, the expression 1.23U on the 4195A input is equivalent to 1.23E-6. 


Table 5-3. Engineering Notation 


SI Symbol Display Input Multiplied 
Expression Expression Factor 


i T 1 000 000 000 000 = 10* ” 
G G aA 1 000 000 000 = 10% 
M M M 1000 000 = 10° 

k K K 1000 = 10? 
m m m 0.001 = 107? 
u UW U 0.000 001 = 107° 
n n N 0.000 000 001 = 107° 
p p =) 0.000 000 000 001 = 10°*’” 
f f N.A. 0.000 000 000 000 001 = 10°*® 
a N.A. N.A. 0.000 000 000 000 000 001 =10°7® 


NOTE: M (mega), K ( kilo ), U ( micro ), N ( nano ), and P ( pico ), the characters 
must be input as upper-case letters only. Only m (milli ) is lower-case. 
N.A. in the above table means Not Available. 
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5-7-2. ENGINEERING UNITS 


The 4195A recognizes the following engineering units. 


HZ ( for Hz ), DBM ( for dBm ), DBUV ( for dBuV ), and V ( for volts ) 


5-8. SPECIAL CHARACTERS 


All upper case alphabetic characters, all numeric characters and some frequently used char- 
acters ( such as !, <, >, etc. ) can be typed in from the 4195A’s front panel keys. Less used 
characters can be typed in using the ‘SPECIAL chars’ softkey. The special characters that 
can be typed in using softkeys are: | 


1T( pi), Q( ohm), &( and), % ( percent), eenumber ), ¥ (square root), k (kilo ), 


m ( milli), uw ( micro ), n (nano ), p ( pico ), f (femto ), ° ( degree ), @ ( theta ), @ ( phi), 
(gamma ), < (left arrow ), > ( right arrow ) 


NOTE 


Special characters are for display only, they are not used in computation, such as 
using the % ( percent ) character to represent 10 to the -2 power, or 2x (pi) to 
represent the ratio of the circumference of a circle to its diameter. 


@ In order to type in special characters from the front panel using softkeys, perform the one of 
the following key sequences. 


1. Press the DISPLAY key, and press the ‘more 1/2’ and ‘SPECIAL chars’ softkeys 
to display the special character softkeys. 


2. Press the DEFINE MATH key, and press the ‘LABEL entry’ and ‘SPECIAL chars’ 
softkeys to display the special character softkeys. 
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Additionally when transmitting via HP-IB, lower-case alphabetic characters and the 4195A 
unique special characters can be used. Table 5-4 lists the 4195A unique character codes. 
All ASCII characters not listed in Table 5-4 can be used as normal ASCII characters. 


Table 5-4. 4195A Special Characters 


( absolute value sign, left ) 
( absolute value sign, right ) 
( left arrow ) 

> (right arrow ) 
( square root ) 
( pi ) 
( delta ) 
( micro ) 
( degree ) 
( phi ) 
(gamma ) 
( theta ) 
( copyright ) 
( tau ) 

( circle marker ) 


The special characters can be used for the following purposes. 


Displaying a comment at the top of CRT screen. ( CMT ) 

Displaying a character string on the system message line. ( DISP ) 
Labeling for User Math Parameter. ( PRMA and PRMB ) 

Labeling for User Math Units. ( UNITA and UNITB ) 

Labeling for User Defined Functions. ( LBL1 to LBL5 and LBLA to LBLC ) 
Writing comments in a User Program. ( Program line beginning with ! ) 
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5-9. USER MATH 
The 4195A’s Define-Math function gives you the power to define math functions with which 
to process measurement data and then display the results as your own defined measure- 


ment parameters. The softkeys used for the User Defined ‘Math function are displayed when 
the DEFINE MATH key is pressed. 


5-9-1. DEFINE CALCULATION 
The ‘DEFINE MATH A(B)’ softkey is used to define math functions. This softkey is displayed 
in the softkey area after the DEFINE MATH key is pressed, and the following command is 
displayed on the keyboard input line. 

DMA= (or DMB= ) 


The variable indicates measurement data A or B using register MA or MB, respectively. The 
following commands illustrate how Math formulas are entered. 


DMA= MA-10 
DMB= MAX( MB,B ) 
NOTE 
Additional softkeys are available for math function entry (‘**’ and ‘DIF’ cannot be 


used ) when the MATH OPERATOR key is pressed. Refer to paragraph 5-3, MATH 
OPERATION for more information about math operators. 


5-9-2. ENTERING THE PARAMETER AND UNIT LABELS 


Use the ‘A(B) PRMTR LBL’ and ‘A(B) UNIT LBL’ softkeys to enter the parameter and unit 
labels, respectively. These softkeys are displayed in the softkey area by pressing the ‘LABEL 
entry’ softkey. 


1. Entering the Parameter Label 
When the ‘A(B) PRMTR LBL’ softkey is pressed, the following command is displayed. 
PRMA" ( or PRMB" ") 


The parameter label is entered by entering the characters for parameter name ( 3 characters 
max. ) between double-quotation (") marks, as follows. 


PRMA"XYZ" 
PRMA"ABC" 
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2. Entry the Unit Label 
When the ‘A(B) UNIT LBL’ softkey is pressed, the following command is displayed. 
UNITA" 7 ( or UNITB" ") 


The unit for the defined parameter is entered by entering the characters for the unit ( max. 7 
characters ) between double-quotation (" ) marks, as follows. 


UNITA" mQ " 
UNITB" DBM " 
NOTE 
The softkeys displayed when the ‘SPECIAL chars’ softkey is pressed can be used 
for entering labels. 
5-9-3. HOW TO ACTIVATE THE DEFINE MATH CAPABILITY 
The ‘MATH>A on off? and ‘MATH=B on off’ softkeys are used to select DEFINE MATH A and 
B, respectively. When these softkeys are set to ‘on’, the 4195A displays the computed data. 
NOTE 
To use the DEFINE MATH A or B function from a USER DEFINED FUNCTION, 
USER PROGRAM (ASP), or via HP-IB, use the "MATHA1" or "MATHB1" com- 
mands, respectively, and to erase them, use the "MATHAO" or "MATHBO" 
commands. 
NOTE 
The entered parameter name, unit, and equation are stored in battery back-up 


memory, and they can be stored to the Flexible Disc, as a part of the Instrument 
State. 
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| 5-9-4, EXAMPLE 


In this example the USER MATH A function is used to retain the max value of every point for 
each succeding sweep. 


1. To define the max hold function, press the DEFINE MATH key, ‘DEFINE MATH A’ 
softkey, MATH OPERATOR key, ‘MATH FUNCTION’ softkey, ‘more 1/4’ softkey, 
‘more 2/4’ softkey, ‘MAX(, )’ softkey, blue key, M, A, > key, INS CHAR key, A and 
ENTER/EXECUTE key. 


2. To label ‘MAX’ as the parameter name, press the DEFINE MATH key, ‘LABEL entry’ 
softkey, ‘A PRMTR LBL’ softkey, M, A, green key, X, green key, " ( double quotation 
marks ), and ENTER/EXECUTE key. 


3. To label ‘DB’ as the unit, press the ‘A UNIT LBL’ softkey, blue key, D, B, green key, " 
( double quotation marks ), and ENTER/EXECUTE key. 


4. To set the DEFINE MATH capability, press the ‘return’ softkey (or DEFINE MATH 
key ), and set the ‘MATH~A on off’ softkey to ‘on’. 


NOTE 


A User Math function can be de fined in a USER PROGRAM (ASP ), USER DE- 
FINED FUNCTION, or via HP-IB. The following commands give the same results 
as the above procedure. 


DMA= MAX(MA,A) 
PRMA"MAX" 
UNITA"DB" 

MTHA1 


=a alk tae 
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5-10. PARTIAL SWEEP 


Use the 4195A’s PARTIAL SWEEP capability when you want to measure only a selected part 
of the displayed sweep range. For example you have performed a full sweep and you want 
make an adjustment to minimize one of the harmonics, the partial sweep time in this case 
will be very short, so the response to adjustment is much better than if you tried to make the 
same adjustment using the full sweep range. To use partial sweep, press the MENU key, 
and the ‘PARTIAL SWEEP’ softkey. 


NOTE 
When the ‘PARTIAL SWEEP’ softkey is pressed, the MARKER/L CURSOR mode is 


set to the "o & * MKRS" mode, however you can change to any other MARKER/L 
CURSOR mode after you define the partial sweep range. 


5-10-1. STORING THE PARTIAL SWEEP RANGE 


Move the o marker and * marker to specify the partial sweep range, and then press the 
‘STORE SWP RNG@Q’ softkey. 


5-10-2. ACTIVATE PARTIAL SWEEP 


To activate partial sweep, set the ‘PART SWP on off’ softkey to ‘on’. Two "A" marks will be 
displayed under the gradicule on the screen to indicate the partial sweep range, as shown in 
Figure 5-1. Then the succeeding sweep measurement is performed only within the range 
given by the two A marks. 


SPECTRUM kek PARTIAL SWEEP 4% 
A:REF BB: REF 

14.68 8.800 
ee a ne eae ee eee ee 
j onengeres WM Phy Ae Sl i i eben sterasenueneeres PMs recaucenseaaeeanonsee] 


Ve DIV CENTER 188 989 880.888 Hz 
28 14.08 SPAN 28 208 @Ba.808 Hz 


Figure 5-1. Partial Sweep Range 
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NOTE 


To activate partial sweep from an USER DEFINED FUNCTION, USER PROGRAM 
(ASP ), or via HP-IB, enter the following commands. The MARKER/L CURSOR 
mode must be set to the "o & * MKRS" mode, before the commands are entered. 


ex) MKR= 10 MHZ ( move the o marker to 10 MHz position ) 
SMKR= 100 MHZ ( move the * marker to 100 MHz position ) 
SRSTR ( store the partial sweep range ) 
SWR1 ( set the partial sweep capability on ) 


5-11. PARTIAL ANALYSIS 


PARTIAL ANALYSIS lets you analyze a selected portion of the displayed sweep range. 
When partial analysis is used, all of the 4195A’s analysis functions can be used within the 
selected partial analysis range. To use partial analysis, press the MORE key, and the ‘ANA 
RNQ’ softkey. 


NOTE 


When the ‘ANA RNGQ?’ softkey is pressed, the MARKER/L CURSOR mode is set to 
the "o & * MKRS" mode, however you can change to any other MARKER/L CUR- 
SOR mode after you define the partial analysis range. 


5-11-1. STORING THE PARTIAL ANALYSIS RANGE 


Move the o marker and * marker to specify the partial analysis range, and press the ‘STORE 
ANA RNQ’ softkey. 


5-11-2. SELECTING PARTIAL ANALYSIS 


To select partial analysis, set the ‘PART ANA on off’ softkey to ‘on’. Then two "A" marks to 
indicate the partial analysis range, are displayed under the graticule on the screen, as shown 
in Figure 5-2. Then the succeeding analysis is performed only within the range given by the 
two A marks. 


SPECTRUM #4 PARTIAL ANALYSIS *** 
ALR B: REF o MKR 29 916 OHH.8H44 Hz 
cH. He 4.688 MAG “1,476 dBm 


DIV DIV. »=—s START =. 1. «BBB BBB.800 He 
18.60 18.80 STOP 69 860 Ban.gaa Hz 
( MARKER ---> MAXIMUM ) 


Figure 5-2. Partial Analysis Range 
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NOTE 


When the partial analysis capability has been set, if the commands to store the 
measured data to the register are entered as follows, only the data in the partial 
analysis range is stored. 


ex) C=A 
D=B 


NOTE 


To set the partial analysis capability at the USER DEFINED FUNCTION, USER 
PROGRAM (ASP ), or via HP-IB, enter the commands as shown in the following. 
The MARKER/L CURSOR mode must be set to the "o & * MKRS" mode, before 
the commands are entered. 


ex) MKR= 10 MHZ ( move the o marker to 10 MHz position ) 
SMKR= 100 MHZ (move the * marker to 100 MHz position ) 
ARSTR ( store the partial analysis range ) 
ANA1 ( set the partial analysis capability on ) 
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5-12. PROGRAMMED POINTS MEASUREMENT 


The Programmed Points Tables are used to measure the desired sweep points. So the 
Programmed Points Table is useful for analyzing particular regions with better sweep resolu- 
tion around the point of interest. 


5-12-1. PROGRAMMED POINTS TABLE 


The 4195A has the four programmed points tables. Each table must include at least 2 
sweep points, and can have the data for 101 points, respectively. If you make only 1 table, 
you can have up to 401 points ( the maximum number of measurement points ). If you try 
to enter sweep data at the 402nd point, the message "Number of points full" will be dis- 
played. When a table contains data for 401 points, the other three tables are unavailable 
( the message "Memory full ( all boxes used )" will be displayed ). 


NOTE 


When the three tables are set with less than 102 points, if you try to enter the 
sweep data at the 102nd point in the fourth table, the message "Memory full ( all 
boxes used )" is displayed. 


5-12-2. SET THE PROGRAMMED POINTS TABLE 


To display the softkey menu to set the Programmed Points Table, press the MENU key, and 
‘PROGRAM sweep’ softkey, in sequence. The softkey tree is shown in APPENDIX D, Soft- 
key Menu. 


1. Select the Programmed Points Sweep Measurement 


The ‘PROG SWP on off’ softkey is used to select the programmed points sweep measure- 
ment. When ‘on’ of this softkey label is green, the programmed points sweep measurement 
is available and the normal sweep measurement is not available. The "PPM1 (or PPMO )" 
command is used to set the programmed points sweep measurement ‘on’ (or ‘off’), by the 
USER DEFINED FUNCTION, USER PROGRAM ( ASP ), or via HP-IB. 


2. Select the Table Number 


The ‘TABLE No.’ softkey is used to select table one to four. To select the table, press this 
softkey repeatedly until the correct table number is displayed. The "PTN=" command is 
used to set the table number, in place of this softkey. For example, if you want to select 
table number 4, use the "PTN=4" command. 


NOTE 
The "PTN=" command is available not only in the mode used to set the Pro- 


grammed Points Table, but it is also available in other modes as will. So you can 
select the programmed points table without entering the table set mode. 
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3. Enter/Exit the Programmed Points Table Set Mode 


The ‘PROG TBL set up’ softkey is used to enter the mode to set up the programmed points 
table. This softkey corresponds to the "PTSET" command. 


The ‘set end’ softkey is used to exit the Programmed Points Table Set Mode. This softkey 
corresponds to the "PTEND" command. 


4. Create/Modify a Programmed Points Table 


The ‘SWP select’ softkey is used to select the sweep parameters: Frequency ( Hz ), DC Bias 
(V), and OSC Level ( V ), (dBm), (dBuV ). To select the required sweep parameter, press 
this softkey repeatedly until the parameter you want to select is displayed. The default set- 
ting is frequency sweep. 


To set the sweep parameter using the USER DEFINED FUNCTION, USER PROGRAM or via 
HP-IB, use the following commands. 


Frequency ( Hz ) PTSWP1 
DC Bias (V ) PTSWP2 


OSC Level ( V ) PTSWP3 
OSC Level ( dBm ) PTSWP4 
OSC Level ( dBUV ) PTSWP5S 


The ‘X REG dump’ softkey is used to set the sweep data in register X as the data for the 
programmed points table. This softkey corresponds to the "XDMP" command. 


The ‘SORTING’ softkey is used to SORT the order of the sweep parameter values entered 
into the Programmed Points Table. This softkey corresponds to the "PTSRT" command. 


The ‘TABLE ALL CLR’ softkey is used to clear the displayed table. This softkey corresponds 
to the "PTCLR" command. When pressing ‘TABLE ALL CLR’ softkey, "PTCLR" is displayed 
on the keyboard input line, the table is cleared by pressing the ENTER/EXECUTE in 
sequence. 
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The "POINT=" command is used to enter the sweep points and the values for the resolution 
bandwidth using a USER PROGRAM or via HP-IB, instead of procedure 8 in paragraph 5-12- 
3, PROGRAMMED POINTS TABLE SET UP PROCEDURE. The format for this command is 
as follows. 


(1) POINT= (Sweep Point ), ( RBW ) ex) POINT= 100 MHZ, 300 KHZ 
POINT= 1 V, 3 HZ 


In the DC bias or OSC level sweep, the value of RBW included in the command en- 
tered last is set. 


(2) POINT= , ( RBW ) ex) POINT= , 3 HZ 
This command is available for DC bias and OSC level. 


(3) | POINT= ( Sweep Point ) ex) POINT= 100 MHZ 
POINT= 1 V 


For frequency sweep, the value of RBW is set automatically, as follows. 


AUTO key on The value coupled to the entered frequency. 
AUTO key off 300 KHz 
NOTE 
@ This command can be used without attaching the unit. ex) POINT= 100 M , 300 K 


5-12-3. PROGRAMMED POINTS TABLE SET UP PROCEDURE 
To set up a Programmed Points Table, the data for the sweep points and the Resolution 
Band Width must be entered. The Programmed Points Table must have at least two sweep 
points. 
NOTE 
If you try to enter the same sweep point into the table twice, the message “The 


same sweep point exist" will be displayed, and the 4195A will beep at you. The 
cursor will move to the next line where the duplicate value was found. 
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1. Press the MENU key in the SWEEP area. 


2. Press the ‘PROGRAM sweep’ softkey. 


3. 1) If you want to select the frequency sweep mode, and have the RBW value to be 
coupled to the sweep points automatically entered, set the AUTO key to on. 


2) If you select the DC bias or OSC level sweep mode, set the spot frequency. 


4. Press the ‘PROG TBL set up’ softkey to enter to the Programmed Points Table edit 
mode. 


5. Press the ‘TABLE No.’ softkey repeatedly until the desired table number is displayed 
on the screen. 


6. Press the ‘TABLE ALL CLR’ softkey and the ENTER/EXECUTE key, if you need to 
clear the table. 


7. Press the ‘SWP select’ softkey repeatedly until the parameter you want to select is 
displayed on the screen. 
NOTE 


To change the sweep mode, the table must be empty. The message, "Can’t 
change while data exist" will alert you by beeping when this softkey is invalid. 


8. Enter the sweep points ( data ) using the following procedure. 


FOR FREQUENCY SWEEP MEASUREMENT 
1) Enter the sweep point ( data ). 
2) Press the right arrow key (>), to move the cursor to the RBW area, and enter 
the RBW value. 
NOTE 


When the AUTO key is set to on, if you want to set the value of RBW to be cou- 
pled to the sweep points, omit sequence 2. If you omit the sequence 2 when the 
AUTO key is set to off, RBW is set to 300 kHz. 


3) Press the ENTER/EXECUTE key. 


4) Repeat until all sweep points are entered. 
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FOR DC BIAS OR OSC LEVEL SWEEP MEASUREMENT 


1) Enter the sweep point ( data ), and press the ENTER/EXECUTE key. 
2) Repeat sequence 1, until all sweep points are entered. 
NOTE 


you use the RBW value displayed on screen, omit steps 3 and 4. This RBW 


value is the spot frequencies coupled value. 


3) Press the right arrow key (>) to move the cursor to the RBW area, and press 
the CLR LINE key. 


4) Enter the value for RBW, and press the ENTER/EXECUTE key. 


. Press the ‘SORTING’ softkey, if you need to sort the order of the sweep points. 


. Press the ‘set end’ softkey. 


PROGRAMMED POINTS MEASUREMENT PROCEDURE 


. Press the MENU key in the SWEEP area. 


Press the ‘PROGRAM sweep’ softkey. 
Press the ‘PROG TBL set up’ softkey. 
Press the ‘TABLE No.’ softkey repeatedly until the correct table number is displayed. 


Press the ‘set end’ softkey. 


NOTE 


The "PTN=" command can be used in place of steps 3, 4, and 5. 


6. Press the ‘PROG SWP on off’ softkey. 


7. Press the TRIG/RESET key. 


NOTE 


The data in the programmable points table is erased when the instrument is 
turned off, but the data can be saved to the flexible disc. Refer to paragraph 5-18, 
MASS STORAGE. 


5-27 


EXTENDED CAPABILITIES 


5-12-5. HOW TO PRINT THE PROGRAMMED POINTS TABLE 


You can make a print out of the Programmed Points Table by using the procedure described 
in paragraph 5-13-5, Copy Procedure. Use the following steps. 


(1) Display the Programmed Points Table to be printed. 
(2) Exit the Programmed Points Table edit mode. 


(3) Perform the Copy Procedure in paragraph 5-13-5, and then select the PRINT mode. 


NOTE 
If the Programmed Points Table to be printed is stored on the floppy disc, load the 


Programmed Points Table first. The loading procedure is described in paragraph 
5-18. 
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5-13. HARD COPY 


The 4195A provides the hard copy capability for making a hard copy of the information 

displayed on the screen by using a plotter or printer via an HP-IB, without a controller. 

5-13-1. COPYING CAPABILITIES 

The 4195A has four copy modes: PLOT, PRINT, DUMP and color DUMP. In the PLOT mode, 

a plotter must be connected to the 4195A, in the PRINT and DUMP modes, a printer must 

be connected, and in the color DUMP mode, a color printer must be connected. Table 5-5 

shows the copy capabilities of these four modes. 3 

(1) PLOT mode Plot the information displayed on the 4195A’s screen. 

(2) PRINT mode Print the data ( in the register A, B, and X ) as the numerical tabular 
form data. In the PROGRAMMED POINTS Table, ASP LIST and 
DISC CATALOG pages, the all programmed points data, the all 
program lines, and a list of all stored programs are printed, 
respectively. 

(3) DUMP mode Dump the screen to a raster graphics printer. 


(4) color DUMP mode Dump the screen to a color graphics printer (fixed color). 


Table 5-5. Capabilities of Three Copy Modes 


| CRT page PLOT | PRINT | DUMP color DUMP 
Rectangular X-A&B YES 
Rectangular A-B 


=a 
=" 
ee 
Eeinied crate | nO 
ee 
[ee categ | no 


CAL Standard 7 
Definition Page 


YES: Available. . 
NO: Not available. An error message. "Plot allowed X-A&B/A-B/SMITH/POLAR" or "Can’t 
print data on this display" will be displayed on the System Message Line. 
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5-13-2. HOW TO MAKE A HARD COPY 


The following three methods can be used to make a copy of the measurement data. 


As Using front panel keys Manually 
2. Using a User Program 
ci Using an HP-IB controller 


In method No. 1, the plotter or printer must be interconnected to the 4195A via HP-IB. The 
4195A must be set to the Talk-only mode, and the plotter or printer must be set to the Lis- 
ten-only mode. The procedure for making a copy of the 4195A’s display is described in 
paragraph 5-13-5. 


In method No. 2, the connected listen-only device and a User Program are required to make 
a copy of the display. You can use the ‘TALK only’ softkey or the "HADM2" command to set 
the 4195A to the Talk-Only. Refer to paragraph 6-4, User Program, for User Program 
details. 


NOTE 


The commands used to copy, are listed in the APPENDIX D, Softkey Tree. 


In method No. 3, the HP-IB controller, plotter or printer, and a program to control the peri- 
pheals are required to copy the display. Then the 4195A must be set to the Addressable 
mode, using the ‘ADDRESSABLE’ softkey (the plotter or printer must be addressable ). 
Refer to the paragraph 6-5-8, Example 3, Hard Copy. 


NOTE 


By using the following query commands, it is possible to print the characters on 
the Comment Area or the System Message Line, and the data in the register. The 
details of the query commands, are described in paragraph 6-5-4. 


DISP? ( output the characters on the System Message Line ) 
CMT? ( output the characters on the Comment Area ) 
(register)? - ( output the data in register: MKR?, RO? and etc. ) 


5-13-3. RECOMMENDED PLOTTERS AND PRINTER 


Table 5-6. Recommended Plotters and Printers 


HP 7440A with HP 17440A ( PLOT mode only ) 8 colors 


Table 5-6 lists the recommended Plotters and Printer. 
HP 7475A ( PLOT mode only ) 6 colors 
HP 7550A ( PLOT mode only ) 8 colors 


| Printer HP 2225A ( PRINT and DUMP mode only ) 
Color Printer HP 3630A ( PRINT, DUMP, color DUMP mode only ) 
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5-13-4. PLOT MODE 


The plot type, plotting position and size can be set in the PLOT Mode. To display the plot 
menu, press the ‘PLOT menw’ softkey. 


1. Plot Type Selection 


The information sent to the plotter can be selected by using the ‘ALL’, ‘GRTCL & DATA’, or 
‘DATA only’ softkeys, as follows. 


ALL Plot all displayed information except for the information in the Soft- 
key Area. 


GRTCL & DATA Plot the information displayed inside the screen graticule, including 
the graticule. 


DATA only Plot only the data traced in the graticule without the graticule. 


2. Setting the Plotting Position and Size 
The plotting position and size can be set using the “PLOT AREA’ softkey. 
The plot area ( the data sent to the plotter is drawn in the plot area) is defined by P1 and 


P2, as shown in Figure 5-3. Press ‘PLOT AREA’ softkey, the PSCALE command will be 
displayed as follows. 


PSCALE= P1x, Ply, P2x, P2y 


P1x, Ply, P2x, and P2y are defined as shown in Figure 5-3. In the PSCALE command, if no 
values are entered, the default values of 2000, 800, 9200, and 7208 are displayed for P1x, 
Pty, P2x and P2y, respectively. 


[mm] 


: 2000 x 0.025 = 50(mm) 
> 800 x 0.025 = 20(mmn) 

: 9200 x 0.025 = 230(mm) 
: 7208 x 0.025 = 180(mm) 


Figure 5-3. Plot Area 
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To set the plot area, press the ‘PLOT AREA’ softkey, the ENTRY area number keys to enter 
the P1, P2 values, and press the ENTER/EXECUTE key. A plotter unit equals 0.025 mm ( ie. 
40 plotter units equal 1 mm ). 


The P1 and P2 values are sent to the plotter by pressing the ‘SEND P1, P2’ softkey. Before 
pressing this softkey, the 4195A must be set to the Talk-only mode, and the plotter must be 
set to the Listen-only. 


When an HP-IB controller is used, the BASIC statements to set the 4195A as a talker, and 
the plotter as a listener, and a WAIT statement must exist after the "SENDPS" command 
(the command corresponding to the ‘SEND P1, P2’ softkey ) on the program list. The wait 
time depends on the plotter being used. Refer to paragraph 6-5-8, Example 3, (1) Plot 
(CPYM1 ). 


3. Plot Area Selection 


The information to be drawn in the inside of plot area can be selected using the ‘P1, P2 
normal’ and ‘P1, P2 GRTCL’ softkey. Figure 5-4 shows two examples of using the plot area. 


P1, P2 normal The information between the function area and the keyboard input 
line screen is drawn in the plot area. 


P1, P2 GRTCL The information inside of the graticule on the HP 4195A’s screen is 
drawn in the plot area. If the plot type is set to "ALL", the informa- 
tion out of the graticule on the 4195A’s screen is drawn on the 
outside of the plot area. 


NETWORK A50MHZ BAND PASS FILTER 
A:REF BB: REF 0 MKR 449 000 000.000 Hz 
0.000 250.0 T/R ~-5.51606 dB 


[ dB J][{ deg ] 6 ~-166.306 deg 
NETWORK 450MHZ BAND PASS FILTER 
ADREF | B:REF «Oo -MKA 449 000 000.000. Hz 
0.000 250.0 T/R -5.51606 dB 


[ dB J{ deg ] 8 ~166.306 deg 


VA 
7a a = 
a ee I a 
ne ek ee 
DIV DIV CENTER 450 000 000.000 Hz 
5.000 50.00 SPAN_ 50 000 000.000 Hz 


RBW: 4 KHZ ST: 12.4 sec RANGE: R= 10, T= 200Bm 


DIV DIV CENTER 450 000 000.000 Hz 
9.000 50.00 SPAN 50 000 000.000 Hz 
RBW: 4 KHz ST: 42.1 sec RANGE: R= 10, T= 20dBm 


(1) Pi, P2 GRTCL (2) P1, P2 normal 


Figure 5-4. P1, P2 Normal and Graticule 
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NOTE 


To draw the smith chart, or polar chart, the following equation must be satisfied. 


P2x-P1x : P2y-Ply = 9: 8.01 ( at ‘P1,P2 normal’ ) 


5-13-5. COPY PROCEDURE 


1. 


Connect the plotter or printer using an HP-IB cable, and set the plotter or printer to 
Listen-only. | 


. Display the information to be copied on the screen. 


. Press the COPY key on the 4195A’s front panel, the COPY menu will then be dis- 


played in the Softkey Area of the screen. 


. Press the ‘HP-IB define’ softkey, the HP-IB define menu will be displayed in the 


Softkey Area. 


. Press the ‘TALK only’ softkey, to configure the 4195A for TALK ONLY mode. Then 


the softkey label will change to green. 


. Press ‘return’ softkey or the COPY key, to return to the COPY menu. 


. Press the ‘PLOT mode’, ‘PRINT mode’, ‘DUMP mode’ or ‘color DUMP mode’ softkey, 


to select the copy mode. 


. Press the ‘COPY start’ softkey, then a printer or plotter will start copy. To abort a 


copy, press the ‘COPY abort’ softkey. 


NOTE 


When the ‘COPY start’ softkey is pressed, the sweep mode changes to the SIN- 
GLE mode, and the sweep stops. 


NOTE 


When using the HP-IB controller, set the 4195A’s HP-IB definition to ADDRESS- 
ABLE. The details of the HP-IB definition are described in paragraph 6-5-2. The 
example using the Hard Copy capability is shown in paragraph 6-5-8, Example 3. 
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5-13-6. PLOT PEN SELECTION 
Table 5-7 indicates the the relation of the pen number in the PLOT mode, color selected in 
the color DUMP mode, and the information on the 4195A’s screen. 


Table 5-7. Plot Pen Selection ( 1 of 4) 


(1) Rectangular X-A&B (PLOT and color DUMP mode) 


Pen No. Color Description 
(PLOT) | (color DUMP) 


1 Dark Red Data A; A REF (label, data, unit); DIV or BTM of the data A 
( label, data ) 
1 Data C ( Superimpose ) 


Data B; B REF (label, data, unit ); DIV or BTM of the data B 
( label, data ) 
a Light Blue Data D ( Superimpose ) 


Gray Graticule; Sweep Range; RBW; ST ( Sweep Time ); RANGE ( R, 
T ); Function | 

Black Information in the marker area; o marker; * marker; line cursor; 
Analysis Range 


Information in the comment area, and the keyboard input line 
| Red System Message 


(2) Rectangular A-B (PLOT and color DUMP mode) 


Pen No. Color Description | 
(PLOT) | (color DUMP) 
Dark Red REF, DIV, BTM for data A ( label, data, unit ) 
| ue REF, DIV, BTM for data B ( label, data, unit ) 


3 Gray | Graticule; Sweep Range; RBW; ST; RNG (R, T ); Function; 
<Horizontal>; <Vertical> 
| 4 | Black Information in the marker area; o marker; * marker 


Green Information in the comment area, and the keyboard input line; 
Data A-B 


Yellow Green Data C-D ( Superimpose ) 


System Message 
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Table 5-7. Plot Pen Selection ( 2 of 4) 


(3) Smith Chart (PLOT and color DUMP mode) 


Pen No. Color Description 
(PLOT) |(color DUMP) 
1 Dark Red R ( label, unit ); X ( label, unit ) 
| Blue Ls ( label, unit ); Cs ( label, unit ) 


Graticule; Sweep Range; RBW; ST; RNG (R, T ); Function 
7 


Information in the marker area; o marker; * marker; R, X, Ls, 
Cs ( data ) 
Green Information in the comment area, and the keyboard input line; 
Data A-B 


Yellow Green Data C-D ( Superimpose, dotted line ) 
System Message 


(PLOT) | (color DUMP) | 
, 
es 


Black Information in the marker area; o marker; * marker; RTN 
LOSS ( data ); VSWR ( data ) 


| Green Information in the comment area, and the keyboard input line; 
| Data A-B 
| Red System Message 
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Table 5-7. Plot Pen Selection ( 3 of 4 ) 


(5) Table (color DUMP mode) 


Color Description 
(color DUMP) 
Dark Red Data A ( label, unit ) 
| Blue Data B ( label, unit ) | 


Gray Graticule; Sweep Range; RBW; ST; RNG (R, T ); Function; MEA- 
SURE N= ( label ) 


een | morson ine commen ca we te oes 
ret [omen 


(6) Programmed Points Table (color DUMP mode) 


a 


Black Title; Table number; N (label); Sweep parameter (label); N 
( label ); Sweep points ( label ); RBW ( label ) 


| Green Information in the comment area, and the keyboard input line 
Yellow Green N ( data ); Sweep points ( data ); RBW ( data ) 


(7) Equivalent Circuit Page (color DUMP mode 


) 
mien cians Description 


Graticule; Figure of equivalent circuits; Function 
Title; Equivalent parameter values 


Information in the comment area, and the keyboard input line; Se- 
lected mode; Figure of selected equivalent circuit 


5-35-2 04195-90000 Second Edition 
Revision 2, February 1989 


EXTENDED CAPABILITIES 


Table 5-7. Plot Pen Selection ( 4 of 4) 


(8) ASP List (Program Editor Page;color DUMP mode) 


Color Description 
(color DUMP) 
| Blue File name ( label ) 


Information in the comment area, and the keyboard input line 


Yellow Green File name; ASP list 


(9) Disc Catalog (color DUMP mode) 


alae aes Description 


Blue | Volume label ( label ); Available sector ( label ) 
Function; File name ( label ); Type ( label ); Sector/File ( label ) 


Information in the comment area, and the keyboard input line; Se- 


lected file name; Type of selected file; Sector/File of selected file 


Yellow Green File name; Type; Sector/File 


(10) Calibration Stadard Definition Page (color DUMP mode) 
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5-14. EQUIVALENT CIRCUIT FUNCTION 

The Equivalent Circuit function is used to calculate the equivalent circuit parameters of the 
measured impedance, and to simulate the frequency characteristics of the impedance. This 
capability is available at the Impedance measurement |Z|-@, |Y|-@. Frequency characteris- 
tic simulation also can be used for Impedance (R-X, G-B) $11, and S22 measurements. 
5-14-1. HOW TO ENTER THE EQUIVALENT CIRCUIT ANALYSIS MODE 

To enter the equivalent circuit analysis mode, press the MORE key, and ‘EQV CKT’ softkey, 
in the Impedance, S11, or S22 measurement configuration. In the Network, Spectrum, $12, 
or S21 measurement configuration, the Equivalent Circuit Function is unavailable. 


5-14-2. HOW TO SELECT THE EQUIVALENT CIRCUIT MODEL 


To use the Equivalent Circuit Function, the Equivalent Circuit Model must be selected first. 
Five Equivalent Circuit Models can be selected, as shown in Table 5-8. 


To select the Equivalent Circuit Model, the ‘CKT A’, ‘CKT B’, ‘CKT C’, ‘CKT D’ and ‘CKT E’ 
softkeys are used. 


NOTE 


_ The Equivalent Circuit Function can be used by the User Program, or via HP-IB. 
The commands to use this function are listed in APPENDIX D, Softkey Tree. 
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Table 5-8. Equivalent Circuit Model Selection Guide 


© Equivalent 
Circuit Types of DUTs |Z |-@ characteristics 


>Coils with high core loss 


>Coils in general 
>Resistors 


a > High-value resistors 


D TPRo4 tA, >Capacitors 
L Ca 


> Resonators 
(crystal, ceramic, ferrite) 
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5-14-3. HOW TO CALCULATE THE EQUIVALENT CIRCUIT PARAMETERS 


The 4195A calculates the approximate value of each equivalent circuit parameter for which 
ever Equivalent Circuit mode is selected by the user. Before calculation, the measured data 
must be in the A and B registers. This function is available at the impedance ( |Z|-@ or 
|Y|-@) measurement. The Equivalent Circuit is constructed by the Resistor, Inductor, and 
Capacitor, as shown in Table 5-8. 


To calculate the equivalent circuit parameter, the ‘CALC EQV para’ softkey is used. While 
the calculation is being performed, the message "Calculating EQV parameters" Is displayed. 
After the calculation is completed, the value of the equivalent parameters are displayed, and 
entered to the registers, as follows. | 


Resistor (R) 
Inductor (L) 
Capacitor (Ca) 
Capacitor (Cb) 


5-14-4. HOW TO SIMULATE THE FREQUENCY CHARACTERISTICS 


The frequency characteristics are simulated by using user entered values, or the data ap- 
proximated by calculation described in paragraph 5-14-3. This function is mainly used to 
confirm that the equivalent circuit parameter approximations are close enough to the char- 
acteristics of the DUT. This function is available at for impedance ( |Z|-@, |Y|-@, R-X or 
G-B ), S11, and S22 measurement. 


To simulate the frequency characteristics, the ‘SIMULATE f char’ softkey is used. The 
simulation is performed for the measurement data A and B. While the calculation is being 
performed, the message "Calculating f characteristics” is displayed. When the simulation is 
completed, the simulated data is traced on the graticule with the measurement data A, and 
B. Here, the simulated data for data A is stored to the register C, and the simulated data for 
data B is stored to the register D. 


NOTE 


lf important data is stored in registers C and D and you don’t want the data de- 
stroyed, move the data into registers other than the C and D registers. 


If you want to simulate the frequency characteristics by using the equivalent circuit parame- 
ters (R, L, Ca and Cb) you entered, enter the parameter’s value you want by using the 
‘EQV R’, ‘EQV L’, ‘EQV CA’, and ‘EQV CB’ softkeys, before performing the simulation. For 
example, to set the value for R to 50Q, press the ‘EQV R’ softkey, 5, 0, and ENTER/ 
EXECUTE key (or enter the "EQVR=50" command ). 
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9-15. 8-BIT INPUT/OUTPUT 


The 4195A provides an 8-bit Input/Output port for communicating with peripheral devices. 
Communication is through the rear-panel connector labeled "8-BIT INPUT/OUTPUT". Figure 
5-5 shows the connector and its pin assignments. DIO - DI7 and DOO - DO7 are 8-bit paral- 
lel 1/O ports, respectively. The EOS pin and EOM pin output the negative pulse at the end of 
sweep, and the end of measurement, respectively. The 8-bit Input/Output connector mates 
with a D-SUB connector series D25 ( 25-pin ). 


Figure 5-5. 8-bit 1/O Connector 


9-15-1. 8-BIT INPUT 


@ Figure 5-6 shows the equivalent circuit for the internal circuit of the 8-bit Input port. 


+5V 


Figure 5-6. 8-bit Input Port Equivalent Circuit 


To input the data from the peripheral, the "INPUT" command is used. The "INPUT" com- 
mand is used as the following syntax: 


INPUT Rn ( n= 0 to 99 ) 


For example, if you use INPUT RO then the data on the input port will be stored into the 
register RO as a decimal expression. On the input port DI7 is the MSB and DIO is the LSB. 
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The following program is a example of the User Program which starts a sweep measurement 
when any pin of the input port is Low. 


10 SWM2 

20 INPUT RO 

30 IF RO= 255 THEN 20 
40 SWTRG 

50 


NOTE 


1. In the no input condition, the data entered by the "INPUT" command, is 255 
because of the pull-up resistor. 


2. The 8-bit Input Port detects the level ( not the positive/negative going edge ). 
So, the signal of the 8-bit Input Port must be stable, when the "INPUT" com- 
mand is executed. 


3. The "INPUT" command can be entered by the User Program, User Defined 
Function, Sweep End Function, via HP-IB, and from the Keyboard Input Line. 


4. The binary-AND, and OR of the 8-bit input can be performed by using the 
"BAND" and "BOR" commands, respectively. The details are described in 
paragraph 5-3, MATH OPERATORS. 


ex) INPUT R1 ( Enter the 8-bit data to R1 ) 
INPUT R2 ( Enter the 8-bit data to R2 ) 
RO= R1 BAND R2 ( Enter the binary-AND of R1 and R2 to RO ) 
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© 5-15-2. 8-BIT OUTPUT 


Figure 5-7 shows the equivalent circuit for the internal circuit of the 8-bit Output Port. 


15082 
TTL 0 OUTPUT 


Figure 5-7. 8-bit Output Port Equivalent Circuit 


To output data to a peripheral, the "OUTPUT" command is used. The "OUTPUT" command 
is used as the following syntax: 


OUTPUT Rn (n=0 to 99 ) 
or 
OUTPUT BBBBBBBB ( 8-bit binary value starting from MSB= DO7 ) 


When the "OUTPUT Rn" command is entered, the data in the register Rn is output. When 
the "OUTPUT BBBBBBBB’" is entered, the binary data ‘BBBBBBBB’ is output. Where, B= 0 
is assigned to low level, and B= 1 is assigned to high level. DO7 is the MSB and DOO is the 


@ LSB at Figure 5-5. 


For example, to output the data ‘00010001 (17)’ (DO7 to DO5= 0, DO4= 1, DO3 to DO1= 0, 
and DOO= 1 ), the following command is used. 


RO=17 

OUTPUT RO 

or 

OUTPUT 00010001 


NOTE 


1. The initial setting is all bits of 8-bit Output Port are high. 


2. The output level on 8-bit Output Port stays the same until a new "OUTPUT" 
command is entered. The data must be read before the next "OUTPUT" com- 
mand is entered. 


3. The "OUTPUT" command can be entered by the User Program, User Defined 
Function, Sweep End Function, via HP-IB, and from the Keyboard Input Line. 
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5-15-3. OUTPUT TIMING > 


The EOS ( End of Sweep ) and EOM ( End of Measurement ) signals are negative going, are 
about 350 ns long, and have no direct relationship to the I/O port. They can be used for 
auxiliary purposes. Figure 5-8 shows the output timing of the EOS and EOM signals. 


EOS 
Approx. 45us | 
————_—_—__—______—> 
__ | ! 
EOM ) 
350ns 


Figure 5-8. EOS and EOM Output Timing ( Typical ) 


NOTE 


The equivalent circuit of the EOS and EOM output port, is same as the equivalent 
circuit of 8-bit Output Port. 
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5-16. DISPLAY CHARACTERS/REGISTER DATA ON THE CRT 


It is possible to display the characters or the data in the register on the screen, by using the 
"CMT" command ( ‘COMMENT? softkey ) or the "DISP" command. These commands can be 
used by the USER DEFINED FUNCTION, USER PROGRAM, and via HP-IB. And it is possi- 
ble to enter these commands from the keyboard input line. 


5-16-1. CMT command 


The CMT command is used to display the characters ( max. 26 characters ) to the Comment 
Area. This command corresponds to the ‘COMMENT?’ softkey which is included to the soft- 
key menu in the DISPLAY key. This command is used in the following syntax. 


CMT "ABCDEFGHIJKLMNOPQRSTUVWXY2" 
When this command is entered, the following comment is displayed on the comment area. 


ABCDEFGHIJKLMNOPQRSTUVWXYZ 


5-16-2. DISP command 


The DISP command is used to display the characters or the data in the register Rn ( n= 0 to 
99 ) or both to the System Message Line. The number of the characters that can be dis- 
played in the System Message Line is 44. This command corresponds to the ‘DISP’ softkey 
which is included to the softkey menu in the EDIT mode. But this softkey is usable only in 
the User Program ( ASP ) editor mode. This command is used to the following syntax. 


DISP "XXXXX" 


When this command is entered, the following comment is displayed on the system 
message line. 


XXXXX 
DISP Rn ( n= 0 to 99 ) 


When this command is entered, the value in the register Rn is displayed on the sys- 
tem message line, as follows. 


0.00000000000E+00 
DISP "XXXX=", Rn (n= 1 to 99) 


When this command is entered, the comment and value of the register Rn is dis- 
played, as follows. 


XXXX= 0.00000000000E+00 
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5-17. USING ACTIVE PROBES 


The 4195A provides two PROBE POWER jacks. The PROBE POWER jack locates on the 
front panel of the 4195A’s MEASUREMENT UNIT, and supplies power to the active probes 
for the incircuit measurement of AC circuits. The voltage outputs are shown in Figure 5-9. 
The maximum current for the ‘ +15V’ pin is 300 mA, and the maximum current for the ¢ - 
12V ’ pin is 160 mA. This values are total current of the two PROBE POWER jacks. 


When the HP 41800A Active Probe is used with the 4195A, connect the power plug of the 
probe directly into the PROBE POWER jack. | 


GND 


-12.6V 
+15V 


Figure 5-9. PROBE POWER Jack 
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5-18. MASS STORAGE 


You can use the HP 4195A’s built in 3-1/2 inch flexible disc drive ( contained in the control 
unit ) to save and retrieve the following four types of data. 


Instrument Settings ( STATE ) 
Program Point Table ( PPT ) 
Register Data ( DATA ) 

User Program ( ASP ) 


sie ad de 


5-18-1. SAVED INSTRUMENT SETTINGS 


All of the 4194A’s control settings and instrument state can be saved and retrieved except 
for the items listed after this paragraph. When the 4195A is used by more than one user or 
a single user uses more than one measurement setup the 4195A’s setup state for each use 
can be quickly stored and recalled as needed. 


Data in Display/Measurement Array Registers 

Data in General Purpose Array Registers 

Data in Single Registers that are derived from measured data 
Data in General Purpose Single Registers ( RO through R99 ) 
Measurement Point Data in the PROGRAM POINTS TABLE 
User Program lines on the work area 


NOTE 


When the correction or compensation mode is set to ON, only the currently active 
calibration data is saved with the instrument settings. 


Some of the battery-backed instrument settings will change to reflect the retrieved 
settings. | 


If there is no Program Points Table stored in the 4195A, the Program Table Mea- 
surement will automatically be reset. 
5-18-2. SAVING A PROGRAMMED POINT TABLE 


The 4195A can save the 4195A’s current programmed point table for later retrieval. 


5-18-3. SAVING REGISTER DATA 


The 4195A’s register data in array registers A and B, and single registers RO through R99 
can be saved and retrieved. 
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5-18-4. SAVING USER PROGRAMS 


User Programs ( ASP ) can be saved on the disc, one program per file. 


5-18-5. BUILT-IN DISC DRIVE 


Figure 5-10 shows the built-in disc drive front panel. The following is a brief description of 
the disc drive. 


(1) DISC SLOT: The slot where a 3-1/2 inch micro flexible disc is inserted. 


(2) ACCESS LAMP: The ACCESS lamp will be ON while the 4195A is storing or retrieving 
data to or from the disc. 


(3) EJECT BUTTON: Pressing this button ejects the inserted disc. 


Figure 5-10. Built-in Disc Drive 


5-18-6. USABLE DISCS 


The 4195A uses double-sided, double-density 3-1/2 inch flexible disc. These discs can be 
ordered using HP 92192A ( a box of 10 Micro Flexible discs ). 


NOTE 
Disc drive performance and reliability are dependent on the type of media used. 
Disc drive specifications can be assured only when using HP media. .The use of 


improper media can result in premature disc failure or damage to the disc drive. 


Hewlett-Packard double sided discs are gray and are labeled "double-sided." 
Hewlett-Packard single sided discs are blue and are labeled "single-sided." 
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5-18-7. WHAT IS A FLEXIBLE DISC? 


The flexible disc is made from a flexible polyester sheet coated with a thin layer of magnetic 
oxide. This polyester sheet is enclosed in a protective plastic jacket designed to keep the 
recording surface clean. The plastic jacket also helps keep the disc flat when the disc is 
rotating in the drive. 


5-18-8. A LOOK AT A FLEXIBLE DISC 
Figure 5-11 illustrates the parts of a flexible disc. As you read the following description, 


please note the described features on your disc. 


SHUTTER 
WINDOW 


CENTERING HUB 


PLASTIC CASE WRITE PROTECT TAB 


Figure 5-11. Parts of the Flexible Disc 


Window and Auto Shutter 

The disc drive reads data from the disc and writes data on the disc in the space under the 
window. The window is covered by a metal shutter. The shutter helps protect the disc 
surface from dust particles and fingerprints. 


The flexible disc is equipped with an auto shutter. When the disc is placed in the drive, the 
shutter is opened automatically to expose the disc surface. You do not need to manually 
open the shutter before inserting the disc in the drive. 


NOTE 


The original 3-1/2 inch flexible discs did not have the auto shutter feature. Only 
flexible discs with the auto shutter feature work with the 4195A. 
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Centering Hub 


On the back of the plastic jacket is a round metal center piece called the "centering hub’. 
The centering hub ensures accurate positioning when the disc is inserted in the drive. 


5-18-9. LOADING THE FLEXIBLE DISC 
Insert and remove flexible discs as follows. Refer to Figure 5-12. 
1. Hold the disc with the label side of the disk up and the shutter pointing into the disc 
drive slot. Slide the disc into the drive until you feel the disc drop down into the slot. 
Do not force the disc! Make sure that the disc is seated completely. 


2. Remove the disc by pressing the disc eject button. Pull the disc straight out. Make 
sure that the shutter closes. 


Do not insert or remove the flexible disc while the access lamp is ON. 


Figure 5-12. Proper Loading of the Flexible Disc 


NOTE 


A protective plastic dummy disc is inserted into the 4195A disc drive when it is 
shipped from the factory. Hewlett-Packard recommends that the dummy disc be 
left inserted when the 4195A’s disc drive is not in use, especially when the 4195A 
is being moved. 
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5-18-10. FORMATTING ( INITIALIZING ) 


All discs must be initialized ( formatted ) to prepare them to receive data. Think of your disc 
as being like a file cabinet, formatting is equivalent to getting an empty file cabinet and 
preparing the cabinet for use. First, you check the cabinet for any damage. Similarly, the 
disc drive checks the disc for any damaged areas in which data cannot be stored. Second, 
you place hanging folders and dividers in your file cabinet. Likewise, the disc drive sets up 
storage areas on the disc. Finally, you label your file cabinet so that you know what is in 
each drawer. Similarly, the disc drive sets up a directory on your disc. 


The flexible disc used for the 4195A can hold 630 K bytes of data after it is formatted ( ini- 
tialized ). 


The disc format used with the 4195A is the Logical Interchange Format ( LIF ), the format 
that is used by most HP disc drives. 


Format a disc as follows. 
1. Insert the flexible disc to be initialized into the disc drive. 
2. Press the SPECIAL FUNCTION SAVE/GET key. 


3. Press the ‘more 1/2’ and ‘format DISC’ softkeys, then the "Enter to execute FORMAT 
DISC" message and "FORMAT" will be displayed on the system message line and the 
keyboard input line, respectively. 


@ | 4. Confirm that you really want to initialize the disc, then press the ENTER/EXECUTE 
key. 


All previously stored data in the disc will be erased, when the disc is formatted 
( initialized ). 


NOTE 


Initialization will take approximately one minute then the message "FORMAT com- 
pleted" will be displayed when the disc has been initialized. During the formatting, 
the front panel keys are locked out. 


lf "Write protected" is displayed, the disc is write protected. Refer to paragraph 5- 
18-17, WRITE PROTECT TAB. 


If "FORMAT failed" is displayed, the disc may be defective, and it is not recom- 
mended to use the disc. 
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5-18-11. STORING DATA 
In order to save data on the disc, perform the following procedure. 


1. Press the SAVE/GET key, and ‘SAVE’ softkey. Softkey labels will be displayed for 
selecting the data type to use for saving the data. 


2. Press one of the following softkeys, ‘STATE’, ‘PROG TABLE’, ‘DATA’, and ‘PRO- 
GRAM’. SAVES", SAVET", SAVED", or SAVEP" will be displayed on the keyboard 
input line, respectively. 


3. Enter the file name using the blue or green shift keys. 


NOTE 
Characters that can be used in the file name are upper-case alphabetical charac- 


ters (A to Z) and an underscore (_ ). The maximum number of characters in a 
file name is ten. 


4. Press the ENTER/EXECUTE key. 


NOTE 
To resave data on a disc, to purge an old file and save the updated file using the 
same file name, use the ‘RESAVE?’ softkey in place of the ‘SAVE’ key. 
9-18-12. DISPLAYING THE FILE CATALOG 
To view the contents of a disc, perform the following procedure. 


1. Press the SAVE/GET key, and the ‘CAT’ softkey. 


5-18-13. RETRIEVING DATA 
To retrieve data from a file on a disc, perform the following procedure. 


1. Press the SAVE/GET key, ‘CAT’ and ‘GET’ softkeys. GET"( first file name )" will be 
displayed on the keyboard input line. 


2. Using the up/down arrow keys, scroll through the catalog entries until the desired file 
name is displayed on the keyboard input line. 


3. Press the ENTER/EXECUTE key. 
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9-18-14. PURGING A FILE 
In order to purge an unnecessary data file from the disc, perform the following procedure. 


1. Press the SAVE/GET key, ‘CAT’ and ‘PURGE’ softkeys. PURGE"( first file name )" will 
be displayed on the keyboard input line. 


2. Using the up/down arrow keys scroll through the catalog entries until the desired file 
name is displayed on the keyboard input line. 


3. Press the ENTER/EXECUTE key. 


5-18-15. RECOVERING A FILE 
To recover a data file which has been purged form a disc, perform the following procedure. 


1. Press the SAVE/GET key, ‘more 1/2’, ‘RECOV. files’ and ‘RECOVER’ softkeys. RE- 
COVER" first recoverable file name )" will be displayed on the keyboard input line. 


2. Use the up/down arrow keys to scroll through the catalog entries until the Beeliee file 
name is displayed on the keyboard input line. 


3. Press the ENTER/EXECUTE key. 


5-18-16. DISC CAPACITY 


Data is stored in 256-byte sectors on the 4195A’s flexible disc, and a formatted flexible disc 
can hold a maximum of 2440 sectors. The remaining number of usable sectors ( 2440 
minus the number of sectors already used ) is displayed in the file catalog display. The 
4195A can manage up to 192 files per disc. Table 5-9 lists the data length ( in sectors ) for 
all data types. 


NOTE 


In the file catalog display, "AVAILABLE SECTOR" is the total number of unused 
sectors. A data file cannot be saved for the the following reasons. 


1. 192 files already exist on the disc, even though there may be enough avail- 
able space ( unused sectors ). 


2. The remaining unused sectors on the disc are fragmented and there are not 


enough contiguous sectors to store the file even though the catalog display 
says there are enough sectors to store the file. 
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Table 5-9. Stored Data Length 


Program Point Table 16 sectors 
User Program ( ASP ) * 1 sector 
Register Data ( A, B, and RO through R99 ) 30 sectors 
Instrument Settings ( without CAL data ) 21 sectors 
Instrument Settings ( Network Reflection CAL on ) 109 sectors 
Instrument Settings ( Network Reflect/Trans CAL on ) 134 sectors 
Instrument Settings (S11 and S22 CAL on ) 197 sectors 
Instrument Settings (S11 or S22 CAL on ) | 109 sectors 
Instrument Settings (S21 and $12 CAL on ) 97 sectors 
Instrument Settings (S21 or S12 CAL on ) 59 sectors 
Instrument Settings ( All S-parameter CAL on ) 272 sectors 
Instrument Settings ( Impedance CAL on ) 109 sectors 
Instrument Settings ( Impedance Compensation on ) 59 sectors 
Instrument Settings ( Impedance CAL/Compen. on ) 134 sectors 
Instrument Settings ( All Netwk/Impdnce CAL/Compen on ) 247 sectors 


Instrument Settings ( All S-prmtr CAL/Impdnce Cmpn on ) 310 sectors 


1: When a 5-line program with 40 characters per line is saved. 


5-18-17. WRITE PROTECT TAB 


Double-sided, 3 1/2-inch discs are equipped with a write protect tab (see Figure 5-13 ). 
Write protecting prevents the data on a disc from being overwritten or erased accidentally. 
Make backup copies and write protect discs that contain valuable data. 


To write protect a disc, use the tip of a ball point pen to slide the write protect tab over until 
the write protect window is open and the tab locks into place. Slide the tab over to cover 
the write protect window, make sure the tab locks into place. If the write protect tab is 
missing from a disc, the disc is write protected. To override the write protected disc due to 
a missing write protect tab, place tape over the tab window. 


TO WRITE PROTECT THE DISC, 
SLIDE THE RED PLASTIC BUTTON DOWN. 


TO WRITE DATA TO THE DISC, 


SLIDE THE RED PLASTIC BUTTON UP. 


Figure 5-13. Write Protect Tab 
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5-18-18. LABELING A FLEXIBLE DISC 

When you order a box of flexible discs, you will receive a packet of labels with the discs. 
Note that the labels come in a variety of colors. Position the label on the disc so that the 
colored portion of the label is folded over the edge of the disc at the label position. Write 


the name of the disc immediately beneath the colored edge of your disc, as shown in Figure 
5-14. Use a soft felt tip pen to label your disc, and be careful to write only in the label area. 


Write on the label before sticking it on the disc. Writing on the label after it is 
applied could damage the disc. 


<> | 


U 


Figure 5-14. Disc Label Position 


5-18-19. HANDLING MICRO FLEXIBLE DISC 


The following guidelines have been developed to help you prolong the life of both your 
flexible discs and the disc drive. 


1. Make sure the shutter is closed when the disc is not in use to protect the disc from 
dust, fingerprints, and scratches, all of which can cause loss of data. 


2. Use the disc in a clean environment to minimize the risk of dust or dirt particles 
scratching the disc and causing loss of data. 


3. Store the disc in a cool, dry, fireproof place, and do not expose them to direct sun- 
light to prevent moisture and heat damage. 


4. Do not place the disc anywhere close to objects which produce magnetic fields, 


motors, transformers, magnets, or placing a box of discs on top of or beside an 
instrument or CRT display to prevent magnetically erasing the data on your discs. 
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5. Do not touch the surface of the disc. Particle contamination, finger prints, can 
scratch the disc or cause the disc and the read/write head of the disc drive to wear 
out sooner than normal, and result in loss of data. 


6. Do not try to clean the disc. The plastic jacket contains a mechanism for cleaning 
the disc surface. Other cleaning methods will damage the disc. 


5-18-20. MAKING BACK UP COPIES 


There is always a chance of losing disc data. The best protection against data loss is fre- 
quent back up of your files. To make a back up copy of important data files, "GET" the data 
from the original disc and "SAVE" the data to the back up disc, for each file. 


If you have an HP desk-top computer, such as HP 9000 series 200/300 with a dual 3 1/2- 
inch disc drive, you can copy entire disc files easily. An example ( BASIC language system ) 
is shown below. 


COPY ":CS80,700,0" TO ":CS80,700,1" 


9-18-21. EDITING A SAVED FILE USING A DESK-TOP COMPUTER 


The saved 4195A register data and user program ( ASP ) can be edited on an HP desk-top 
computer, such as an HP 9000 series 200/300 with a 3 1/2-inch disc drive. 


1. Editing the User Program ( ASP ) 


A 4195A User Program ( ASP ) can be created or edited on a computer. In order to get/save 
a User Program file from/to a disc using a computer, use the GET/SAVE (or RE-SAVE ) 
commands so that the program is recorded as an ASCII file. ( Don’t use the LOAD/STORE 
commands. ) 


NOTE 
Be careful that length of any program line ( excluding the line number ) does not 
exceed 81 characters. If there is one or more program lines that contains state- 


ment longer than 81 characters, the "Improper file type" error message will be 
displayed when the file is intended to be retrieved by the 4195A. 
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When the 4195A saves ( or resaves ) a User Program to a disc, it automatically includes an 
exclamation mark (! ) after the line number of each program line. When the 4195A "GETS" 
a User Program from a disc, it ignores and removes the first exclamation mark (1!) from 
each program line. 


NOTE 
When editing on a computer: 


1. Include an exclamation mark (!) at the beginning ( after the line number ) for 
User Program statements that are not allowed by the HP-BASIC syntax, but 
which are allowed in the User Program syntax (such as 
START=10HZ;STOP=500MHZ, etc. ). | 


2. No exclamation mark is required for program statements that are allowed by 
both HP-BASIC syntax and the 4195A User Program syntax, such as 
GOTO 20, DISP R1, etc.. 


3. Attach two or more exclamation marks for program lines that are remarks 
statement both in HP-BASIC and the User Program. 
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2. Editing Register Data 


The 4195A’s register data can be edited with a computer, because the register data is stored 
in the REAL format ( IEEE-standard, 64-bit, floating-point notation ) of BDAT file. 


Figure 5-15 shows a sample program that reads register data from a disc, prints the register 
data, and then rewrites the data to the disc using an HP desktop computer. 


1@ OPTION BASE l 

oa) DIM A(4@01)>,B(401),R(100) 

30 INTEGER iL 

4Q@!Read Data from "“DATA_FILE" File on the Disc 
5@ ASSIGN @Buffer TO "DATA_FILE" 

60 ENTER @Buffer;A(*#),B(C#),R(*) 

7@ ASSIGN @Buffer TO * 

B8@!Print Data 

90 FOR T=1 TO 4@1 


1@@ PRINT USING Image_1;I,A(1I),1I,B¢1> 

110 NEXT I 

120 FOR I=1 TO 10@ 

130 PRINT USING Image_2;(I-1),R(I) 

14@ NEXT I 

15@ Image_1:IMAGE "A(",3D,")=",X,5D.14DE,3X, "BC", 3D, ")=",X,5D.14DE 
160 Image_2@: IMAGE "R",2D,"=",xX,5D.14DE 


L7@!Write Data to “DATA_FILE" File on the Disc 
18 ASSIGN @Buffer TO "DATA_FILE"” 

19 OUTPUT @Buffer;AC*#),B(#),R(*) 

LO? ASSIGN @Buffer TO * 

219 END 


Figure 5-15. Register Data Editing Sample Program 


For more detailed information, refer to the Data Storage and Retrieval chapter of the BASIC 
Programming Techniques manual that came with the computer. 
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SECTION 6 


PROGRAMMING 


6-1. INTRODUCTION 


Measurement and analysis ( controlling the operation of the 4195A ) can be performed with 
only a few key strokes by using the following capabilities of the HP 4195A. 


USER DEFINED FUNCTION 

SWEEP END FUNCTION 

USER PROGRAM ( Auto Sequence Program: ASP ) 
HP-IB function 


This section describes these capabilities, their command syntax, and gives programming 
examples. 


6-2. COMMAND SYNTAX 


This paragraph describes the command syntax of the 4195A device dependent commands. 
The 4195A device dependent commands are unique commands used to control the 4195A's 
operation. Most of the commands which correspond to the keys and softkeys on the 
4195A’s front panel, are 4195A device dependent commands. 


These commands are classified into the following six syntax types. The command syntax 
diagram is shown in Table 6-1. 


. Header only type 

. Numeric data type 

. Multiple numeric data type 
. String data type 

. Select type 

. Others 


oah WN — 


NOTE 


The syntax type for any command can be found in APPENDIX E, COMMANDS 
LIST. 
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6-2-1. HEADER ONLY TYPE 

Header Only Type Commands are constructed of a header only. The AUTO, and COPY 
commands are examples included in this type. The syntax diagram is shown in Type 1 of 
Table 6-1. 

6-2-2. NUMERIC DATA TYPE 


The Numeric Data Type Commands are constructed of a header, an equal sign (=), and a 
numeric expression. These commands are used to enter data into registers, as follows. 


ex) START= 100 MHZ 
STOP= MKR 


The syntax diagram is shown in Type 2 of Table 6-1. 


6-2-3. MULTIPLE NUMERIC DATA TYPE 

The Multiple Numeric Data Type Commands are constructed of a header, an equal sign ( = ), 
and numerical expressions separated by commas. The POINT, and PSCALE commands, are 
included in this type. This type is classified into three types as shown in Type 3, 4 and 5 of 
Table 6-1. 

6-2-4. STRING DATA TYPE 

The String Data Type Commands are constructed of a header, and any characters enclosed 


by a pair of double or single quotation marks. This type includes the CMT and PROG com- 
mands, and is classified into three types as shown in Type 6, 7 and 8 of Table 6-1. 


6-2-5. SELECT TYPE 


The Select Type Commands are constructed of a header and a digit. This type includes the 
FNC and ANA commands, which are used as follows. 


ex) FNC2 
ANA1 


The syntax diagram is shown in Type 9 of Table 6-1. 


6-2-6. OTHERS 


There are several commands which do not belong in any of the above syntax types, such as 
the INPUT and OUTPUT commands. The syntax diagrams for these commands are shown 
in Types 10 through 14 of Table 6-1. 
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Table 6-1. Command Syntax Diagram (1 of 2 ) 


Type 1 ( Header ) 


ex) MKMX 


Type 2 ( Numeric ) 


ex) START 


Type 3 ( Multiple ) 


Meade: Numerical Numerical J 
Expression Expression 


ex) OPNSTD 


Type 4 ( Multiple ) 


Lisadar E Numerical | Numerical T 
Expression Expression 


ex) POINT 


Type 5 ( Multiple ) 


fk Numerical 2 K Numerical Ll 
Expression Expression 


ex) PSCALE 


Type 6 ( String ) 


Header 


ex) CMT 


Type 7 ( String ) 


ex) DISP 


=) Characters except (“) (1") _\ ——. 
oe Characters except (') & 
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Table 6-1. Command Syntax Diagram ( 2 of 2 ) 


line number 


Program characters except ("') 


Type 8 ( String ) 


Program characters except (') 


ex) PROG 


Type 9 ( Select ) 


ex) FNC 


Type 10 ( Other ) 


ex) INPUT 


Type 11 ( Other ) 


8-bit binary a 


Rn (n = 0 to 99) 


© 


ex) OUTPUT 


Type 12 ( Other ) 


Header line number 


ex) EDIT 


Type 13 ( Other ) 


Cae} — eo 


ex) DMA 


Type 14 ( Other ) 


Register 
co (Array variable) © L 


ex) LMX 


6-4 


PROGRAMMING 


6-3. USER DEFINED/SWEEP END FUNCTIONS 


USER DEFINED FUNCTIONs and SWEEP END FUNCTIONs provide the ability to define 
single key stroke functions to replace multiple key and softkey combinations. The User 
Defined Function and the Sweep End Function are defined using the same procedure, but 
their operations are different; the User Defined Function works when the defined softkey is 
pressed, and the Sweep End Function is performed at the end of the sweep. These Capabili- 
ties are used for the following uses. 


-- Press a single softkey to setup a frequently used measurement setup. 
-- Press a single softkey to read a parameter ( ex. XdB Bandwidth, C/N, S/N, and etc. ). 


-- Perform Alternate Sweep measurements, etc. 


6-3-1. SOFTKEY/COMMAND FOR THE USER DEFINED/SWEEP END FUNCTION 


The following paragraphs describe the softkeys/commands used for the User Defined Func- 
tion, and the Sweep End Function. To display the softkey menus for these functions press 
the USER DEFINE key. Before reading the next paragraph, refer to the APPENDIX D, Soft- 
key Tree. 


6-3-2. PERFORM USER DEFINED FUNCTION/SWEEP END FUNCTION 


Five User Defined Functions are available, and can be performed by using the ‘ 1” through 
‘5’ softkeys or by entering the UDF1 through UDF5 commands. 


NOTE 


A User Defined Function cannot be performed from within a User Program ( ASP ), 
a Sweep End Function, or from within User Defined Function, so the UDF1 
through UDF5 commands cannot be used in a User Program (ASP ), a Sweep 
End Function, or another User Defined Function. 


The ‘A’, ‘B’ and ‘C’ softkeys or the SEFA1, SEFB1, and SEFC1 commands are used to 
perform the Sweep End Function. Three Sweep End Functions are available. The Sweep 
End Function can be performed at the end of every sweep, when the softkey label is green, 
or when a SEFA1, SEFB1, or SEFC1 command is entered, will continue to be performed 
until a SEFAO, SEFBO, or SEFCO command is entered. 


NOTE 


When the SEFA1 ( or 0 ), SEFB1 ( or 0), and SEFC1 ( or 0 ) commands are used 
in a User Program, the function cannot be performed, but the on/off part of the 
softkey can be set. When a User Program is running, the Sweep End Function is 
not available. 
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6-3-3. DEFINE USER DEFINED FUNCTION/SWEEP END FUNCTION 


The ‘fctn1’ through ‘fctn5’ softkeys, or the DF1 through DF5 commands are used to define a 
User Defined Function. 


The ‘fctnA’ through ‘fctnC’ softkeys or the DFA through DFC commands are used to define 
the Sweep End Function. 


When any of the these softkeys are pressed, the 4195A enters into the UDF editor mode, 
and the following commands are displayed on the keyboard input line. 


DF1" " (DF2" DF3" ie DF4" ‘ or DF5" ") 
Or 
DFA" ul (DFB" . or DFC" ") 


The User Defined Function and the Sweep End Function are defined by entering the required 
commands for the function to be defined between double quotation marks (" ) and separat- 
ed by semicolons (;). When the definition of the User Defined Function or Sweep End 
Function is completed, press the ENTER/EXECUTE key to store the function. The total 
number of characters entered between two double-quotation marks must be less than 83 
characters. If the User Defined Function is defined using the "DF1" command, the ‘1’ 
softkey will perform the defined function. 


NOTE 


Commands in which multi-statements are allowed, can be used to define User 
Defined Functions and Sweep End Functions. In APPENDIX E, Command List, 
commands in which multi-statements are not allowed, are marked with a bullet 


( ’ 


NOTE 


All commands are entered using the alphabet keys, or by pressing the softkey or 
key which corresponds to the command. For example, the MKMX command can 
be entered by pressing the ‘MKR>MAX’ softkey, or by entering M, K, M, and X. In 
the UDF editor mode, the function of the softkey is not performed but the cor- 
responding command is displayed when the softkey is pressed. 


6-3-4. EXIT USER DEFINED FUNCTION/SWEEP END FUNCTION EDITOR 

When the definition of a User Defined Function or Sweep End Function is completed, the 
ENTER/EXECUTE key is pressed to enter the function. The 4195A will exit from the UDF 
editor mode when the ENTER/EXECUTE key is pressed. 


If you want to exit from the UDF editor mode without storing the function, press the ‘EXIT 
UDF edit’ softkey or the ‘EXIT SEF edit’ softkey. 
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6-3-5. LABELING A DEFINED SOFTKEY 


The softkey labels for the User Defined Functions and Sweep End Functions can be 
changed, the label length is 15 characters maximum. 


To enter the softkey labels for the ‘1’ through ‘ 5” softkeys, the ‘fctn1 KEY LBL’ through 
‘fctnS KEY LBL’ softkeys or the LBL1 through LBL5 commands are used. 


To enter the softkey label of the ‘A’ through ‘ C’ softkeys, the ‘fctnA KEY LBL’ through 
‘fctnC KEY LBL’ softkeys or the LBLA through LBLC commands are used. 


When any of these softkeys are pressed, the following corresponding messages are dis- 
played on the keyboard input line. 


LBL1"" (LBL2"", LBL3"", LBL4" ", or LBL5" " ) 


or 
LBLA" " (LBLB"" or LBLC" " ) 


The softkey is labeled by entering the characters, between two double-quotation (" ) marks. 


NOTE 


After the new label is entered, the letter or number character on the softkeys previ- 
ous label (1, 2, 3, 4, 5, A, B, or C ) remains on the new softkey label. For exam- 
ple, if you enter the LBL1"XYZ" command to label the UDF 1 softkey, the softkey 
label is changed from ‘1’ to ‘XYZ 1’. 


NOTE 
The function and label for User Defined Functions and Sweep End Functions are 


stored in the battery powered back-up memory. They can also be stored on a 
Flexible Disc, as a part of the instrument STATE. 
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6-3-6. Using Example 
This paragraph describes how to use User Defined Functions, and Sweep End Functions. 
The following three examples will be given. 

Example 1: Measurement Condition Set-up ( User Defined Function ) 

Example 2: -3 dB Bandwidth ( User Defined Function ) 


Example 3: Signal Track Function ( Sweep End Function ) 


Example 1: Define User Defined Function 1 ( UDF 1 ) to set the measurement conditions, 
and then perform UDF 1 


MEASUREMENT CONDITION: 


MEASUREMENT FUNCTION: SPECTRUM 


MEASUREMENT UNIT: dBm 

TEST PORT: i 

CENTER FREQUENCY: 100 MHz 
SPAN FREQUENCY: 10 MHz 
SOFTKEY LABEL: SETTING NO.1 


Table 6-2 lists the key strokes to define the function and label for example 1. 


NOTE 
To enter the alphabetical characters ‘A’ to ‘U’, the blue key must be pressed ( blue 


key indicator on). To enter ‘V’ to ‘Z’, the green key must be pressed before the 
alphabetical key is pressed, for every keystroke. 
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Table 6-2. Procedure to Define the User Defined Function ( Example 1 ) 


Key Stroke Display on Keyboard Input Line 


USER DEFINE,‘DEFINE FCTN’,‘fctn 1’ 


CONFIG, ‘SPECTRUM’, 5 DF 1 “Ee NGe. 
(or F,N,C,2, ; ) 


‘PORT SELECT’ ‘SPECTRUM’ ‘T1’, ; DF1"FNC2;PORT2;" 
(Or P.O, lj2,5) 


FORMAT, ‘SPECTRUM’ ‘dBm, ; DF1"FNC2;PORT2;SAP1;" 
(or D,Ayey lly ; ) 


CENTER,1,0,0,M, ; DF1"FNC2;PORT2;SAP1;CENTER=100M;" 
(or C,E,N,T,E,R,=,1,0,0,M, ; ) 


SPAN,1,0,M DF1"FNC2:PORT2;SAP1;CENTER=100M; 
(or S,P,A,N,=,1,0,M) SPAN=10M" 


ENTER/EXECUTE (UDF1 is defined.) 


USER DEFINE,‘KEY LBL entry’, LBLa"" 
‘fctn1 KEY LBL’ 


S,E,T,T,I,N,G,(space),N,O,(period),1 LBL1"SETTING NO.1" 


ENTER/EXECUTE ( Label el? is changed to 
‘SETTING NO.1 1’. ) 


USER DEFINE,‘SETTING NO.1 1” ( UDF1 is performed. ) 


NOTE: 1. Under-lined characters indicate a key on the 4195A’s front panel ( ex: CONFIG 
indicates the CONFIG key ). 


2. Characters between two single-quotation marks indicate a softkey ( ex: ‘SPEC- 
TRUM’ indicates the ‘SPECTRUM’ softkey ). 
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Example 2: Define User Defined Function 2 ( UDF 2) to get the -3 dB Bandwidth, and 
then perform UDF 2. 


Table 6-3 shows the key strokes used to define the function and label for example 2. 


Table 6-3. Procedure to Define the User Defined Function ( Example 2 ) 


Key Stroke Display on Keyboard Input Line 


USER DEFINE, ‘DEFINE FCTN’,‘fctn 2’ DF2" " 


MODE, ‘o&LCRS,, ; DF2"MCF4;" 
(or M,C,F,4, ; ) 


MKR=,‘A mode on off’,1, ; DF2"MCF4;DELT1;" 
(OrD,E,L,7,1,.;} 


‘WIDTH on off’,1, ; DF2"MCF4;DELT1 ;WIDTH1;" 
(or W,I,D,T,H,1, ; ) 


‘MKR>MAX’, ; DF2"MCF4;DELT1 ;WIDTH1;MKMX;" 
(or M,K,M,X, ; ) 


‘A VALUE entry’, - ,3 DF2"MCF4;DELT1;WIDTH1;MKMXx; 
(or LCURS=-3) LcuRs=2” 


ENTER/EXECUTE ( UDF2 is defined. ) 

USER DEFINE,‘KEY LBL entry’, ia 

‘fctn2 KEY LBL’ 

-,3,D,B,(space),B,A,N,D,W,|,D,T,H LBL2"-3DB BANDWIDTH" 


ENTER/EXECUTE ( Label ‘2’ is changed 
3 DB BANDWIDTH 2’. ) 


USER DEFINE,‘-3DB BANDWIDTH 2?’ ( UDF2 is performed. ) 
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Example 3: Define a signal tracking function for Sweep End Function A (SEF A), and 
@ then perform SEF A 


Table 6-4 shows the key strokes used to define the function and label for example 3. 


Table 6-4. Procedure to Define the User Defined Function ( Example 3 ) 


Key Stroke Display on Keyboard Input Line 


USER DEFINE,‘SWP END FCTN’,‘fetn A’ DFA" " 


ee DFA"MCF1;" 
(or M,C,F,1, ; ) 


MKR>,‘MKR>MAX, ; DFA"MCF1;MKMX;" 
(or M,K,M,X, ; ) 


‘MKR>CENTER’ DFA"MCF1;MKMX;MKCTR" 
(or M,K,C,T,R) 


ENTER/EXECUTE ( SEF A is defined. ) 


USER DEFINE,‘SWP END FCTN’ ‘LBL entry’, | LBLA"” 
‘fctnA KEY LBL’ 


S,1,G,N,A,L,(space),T,R,A,C,K LBLA"SIGNAL TRACK" 


ENTER/EXECUTE (Label ‘A’ is changed to 
‘SIGNAL TRACK A’. ) 


USER DEFINE,‘SIGNAL TRACK A’ ( SEF A is activated. ) 


NOTE 


Alternate sweep measurements are performed by defining and using two Sweep 
End Functions. The following example shows how to measure/display reflection/ 
transmission characteristics. In this example, Sweep End Function A and Sweep 
End Function B are used. 


Example: 


DFA"RB=MA:DMB=RB:UNITB’DB’:PRMB'T’:MTHB1:PORT2:SEFA0:SEFB1" 
@> DFB"RA=MA:DMA=RA:UNITA’DB’:-PRMA'R’:-MTHA1:PORT1:SEFBO:SEFA1" 


LBLA"REFLECTION" 
LBLB"TRANSMISSION" 
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6-4. USER PROGRAM ( Auto Sequence Program: ASP ) 


A USER PROGRAM (ASP ) is the 4195A’s internal programming capability which makes it 
possible to automate the 4195A’s operation, without an external controller. 


6-4-1. COMMANDS USABLE IN ASP PROGRAMS 
The commands used in User Programs are classified as follows. 
1. 4195A Device Dependent Commands 
2. 4195A BASIC Statements 
3. 4195A Arithmetic Operators 
1. 4195A Device Dependent Commands 
Most of the 4195A’s device dependent commands can be programmed. When in the 
User Program (ASP ) editor mode, the softkey corresponding to commands are avail- 
able, so a program can be edited by using the keystrokes used in normal operation. 
NOTE 
There are commands which cannot be used in a program. For example, the UDF1 


command cannot be used in a User Program. The details of each commands are 
described in Sections 4, 5, and in paragraph 6-2 through 6-3. 


2. 4195A BASIC Statements 
The following fifteen BASIC statements can be used in User Programs. 


END, IF, THEN, FOR, TO, NEXT, GOTO, GOSUB, RETURN, AND, OR, PAUSE, BEEP, 
DISP, WAIT 


The details of the 4195A’s BASIC statements are described in paragraph 6-4-2, 
HP 4195A BASIC STATEMENTS. , 


3. 4195A Arithmetic Operators 


All of the arithmetic operators listed in Table 5-1, Math Operators, can be used in User 
Programs. Refer to paragraph 5-3, MATH OPERATORS. 
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6-4-2. HP 4195A BASIC STATEMENTS 
BASIC language statements which can be used in User Programs are introduced hére. 
There are fifteen BASIC program statements, and corresponding softkeys ( refer to APPEN- 
DIX D, Softkey Tree ). These softkeys are displayed by pressing the PROGRAM key in the 
User Program ( ASP ) editor mode. 
NOTE 
To enter the ASP edit mode and display the softkey menu, press the PROGRAM 
key, ‘EDIT’ softkey and ENTER/EXECUTE key. 


IF... THEN 


This statement construct provides conditional branching. 


Boolean Expression 


Statement 


ex) 10 IF A(100)>5 THEN RO =1 
590 IF RO=1 AND R1=1 OR R2=1 THEN GOTO 50 
100 IF RO AND R1 THEN R2 = 1 
-- Boolean expression can include the following symbols, and statements. 
=, <>, <, >, <=, >=, AND, OR 
-- When Rn ( n= 0 to 99 ) is entered as the boolean expression, and if Rn is equal to 


O (zero ), the boolean expression is judged as false. If Rn is not equal to O 
( zero ), the boolean expression is judged as true. 
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FOR... TO and NEXT 


This construct defines a loop which is repeated until the loop counter passes a specific 
value. 


Final Value 


NEXT} Loop Counter 


ex) 10 FOR RS=1 TO 100,5 
100 NEXT R5 
-- Rn(n=0 to 99 ) should be used as the loop counter. 


-- When the step size is not defined, it is automatically set to ether +1 or -1 according 
to the values input. 


-- Single variables Rn ( n= 0 to 99 ) can be used as the initial value, final value, and step 
size. Single variables (MKR, START and etc. ) can be used as the initial value. 


-- The maximum nesting level for the FOR ... TO... NEXT construct is 10. 


GOTO one 


GOTO transfers program execution to the specified line. The specified line must exist 
within the program. 


ex) 100 GOTO 10 ( Jump to line number 10 ) 
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GOSUB and RETURN 


GOSUB and RETURN transfers program execution to a subroutine at the specified line. 
The specified line must exist within the program. The current program line is remem- 
bered in anticipation of a RETURN instruction. 


RETURN 
ex) 


10 
20 


200 


300 


GOSUB 200 ( Jump to subroutine starting at line number 200 ) 
SWTRIG 
START = 1 MHZ _ ( Start of subroutine ) 


RETURN ( End of subroutine. Return to line number 20 ) 


-- The maximum nesting level for a GOSUB ... RETURN construct is 10. 


AND and OR 


AND is the logical-AND operator, and OR is the logical-OR operator. These statements 
can be used only within an IF construct. 


PAUSE 


PAUSE suspends program execution until one of the following program control com- 
mands are executed. Softkeys are provided for program control commands. The pro- 
gram control commands are explained in paragraph 6-4-3. 


CONT(inue) 


RUN 
STEP 


STOP 


Causes the program to continue at the next step. 


When the ‘RUN’ softkey is pressed, the program will start over again 
from the beginning of the program. 


When the ‘STEP’ softkey is pressed, the next program line will be 
executed. 


Press the ‘STOP’ softkey to stop program execution. 


ex) 50 


PAUSE ( Program execution is suspended here. ) 
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NOTE 


A User Program can be started by inputing a start signal through the PROGRAM 
START connector. Refer to paragraph 6-4-7, PROGRAM START CONNECTOR. 


BEEP 


BEEP causes the 4195A to emit an audible tone for 150 msec. 


ex) 50 BEEP ( The instrument will beep ) 


WAIT 


WAIT causes the instrument to wait approximately the number of milliseconds specified 
by the number following the statement. The wait time range is from 0 to approximately 
10 minutes. Setting resolution is 10 msec. If WAIT 153 is set, the wait time is rounded 
off to 150 msec. 


( WAIT >} Waiting Time 
ex) 50 WAIT 535 ( wait time = 540 msec ) 


DISP 


DISP will display either a comment or the contents of register Rn or both on the System 


Message line. 
O- Characters except for " 0-704 Rn (n=0 to 99) ‘ 
Characters except jor ° — 


ex) 10 DISP"R1=", R1 ( Display ‘R1= ( contents of R1 )’ ) 
50 DISP" ABC '" ( Display ‘ABC’ ) 
NOTE 


DISP can be used not only in a User Program, but also all other modes. Refer to 
paragraph 5-16-2. 
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END 


END marks the end of the program, and when it is executed the program will stop. 


END 


ex) 300 END ( Program ends here ) 


! ( Remark sign ) 
The remark sign (!) is used to input a comment on a program line. 


ex) 100 SWTRG  ! SWEEP START 
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6-4-3. PROGRAM CONTROL COMMANDS 


The following nine commands are used to control User Programs ( ASP ), and are mainly 
used via HP-IB. 


RUN, PSTOP, PPAUSE, CONT, PSTEP, EDIT, QUIT, SCRATCH, PROG 


Except for the PROG and QUIT commands, these commands correspond to the softkeys 
displayed after the PROGRAM key is pressed, and they initiate the same action. QUIT cor- 
responds to the ‘QUIT editor’ softkey in the User Program ( ASP ) editor mode softkey menu. 
The ‘EDIT’ and ‘SCRATCH’ softkeys are not executed until the ENTER/EXECUTE key is 
pressed. Other softkey commands are executed immediately when pressed. 


RUN ( ‘RUN’ softkey ) 


RUN starts execution of the program in the work area. A program will always start 
from the beginning. While the program is running, all softkeys and keys are deacti- 
vated, except for the ‘STOP’ and ‘PAUSE’ softkeys. 


PSTOP ( ‘STOP’ softkey ) 


PSTOP terminates program execution. While in the STOP state, the CONT command is 
not effective, however the STEP command can be used to single step a program from 
the beginning of the program. 


PPAUSE ( ‘PAUSE’ softkey ) 


PPAUSE suspends program execution. If the CONT or STEP commands are sent, 
program execution will start from the next line. If the RUN command is sent, the pro- 
gram will start from the beginning. All key and softkey inputs are accepted while in the 
PAUSEd state. 


CONT ( ‘CONT?’ softkey ) 


CONT resumes execution of a paused program at the command after which the 
PPAUSE command was received. This command is effective only while in the PAUSEd 
state. 


PSTEP ( ‘STEP’ softkey ) 


PSTEP performs single step execution of a program. In the STOP state, PSTEP single 
steps the program from the beginning. In the PAUSE state, the PSTEP single steps a 
program starting at a specified line number. 


PROGRAMMING 


@ EDIT ( ‘EDIT’ softkey ) 


EDIT is used to enter to the User Program ( ASP ) editor mode to edit a program. If 
you send the EDIT command, the cursor will appear at the top of the program on the 
edit page. If you send the EDIT command followed by a line number, the cursor will 
appear at the program line number specified. 


NOTE 
lf the EDIT command is sent after the program is stopped by the ‘STOP’ softkey or 
the PSTOP command, the cursor will be positioned on the program edit line which 
was being executed when the PSTOP command was sent. 


QUIT ( ‘QUIT editor’ softkey ) 


QUIT is used to exit from the User Program ( ASP ) editor mode ( quit the program 
edit ). 


SCRATCH ( ‘SCRATCH’ softkey ) 
SCRATCH is used to delete the program from the work area. 
PROG 
This cornmand is used to enter a User Program ( ASP ) without using the editor. This 


command has the syntax shown in Type 8 of Table 6-1, paragraph 6-2. An ASP pro- 
gram can be edited by entering the following command, from the keyboard input line. 


PROG" 100 SWTRG " 


A User Program ( ASP ) can be entered via HP-IB. An example of entering a User 
Program ( ASP ) via HP-IB, is shown in Paragraph 6-5-8, Example 4. 
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6-4-4. HOW TO EDIT A USER PROGRAM ( ASP ) 
1. How to Enter/Exit the Edit Mode 


To enter to the User Program (ASP) editor mode (edit page), perform the following 
procedure. 


1. Press the PROGRAM key, then the softkey menu to control the User Program ( ASP ) 
is displayed. 


2. Press the ‘EDIT’ softkey, "EDIT" will be displayed on the keyboard input line. 


3. Press the ENTER/EXECUTE key. Then the 4195A’s display is changed to the edit 
page, and the cursor appears at program line 10. 


NOTE 


lf you want to edit line number 100 (or to start editing from line number 100 ), 
press the ‘EDIT’ softkey, 1, 0, and 0, in step 2. The edit page will be displayed 
with the cursor at program line 100, after performing step 3. 


To exit from the User Program ( ASP ) editor mode, press the ‘QUIT editor’ softkey. 


2. How to Enter Commands 


Most of the 4195A device dependent commands can be entered by pressing the softkey or 
key which corresponds to the command. All commands can be entered using the alphabet 
keys. An example of entering the User program ( ASP ) is shown in Table 6-5. 


If a User Program ( ASP ) program is edited by using softkeys, the commands can be en- 
tered in the sequence same as would be used for normal front panel operation, but some of 
the softkey menus in the User Program ( ASP ) edit mode are different from the menus in 
normal operation. 


For example, there is an additional softkey menu between the softkey menu which includes 
the ‘PORT SELECT’ softkey and the menu used to select the test port ( input terminal ) in the 
User Program (ASP) editor mode. So, in line number 30 of Table 6-5, the ‘SPECTRUM’ 
softkey has been pressed, after pressing the ‘PORT SELECT’ softkey. 


NOTE 


To enter the characters ‘A’ to ‘U’, the blue key must be turned on. To enter ‘V’ to 
‘Z', the green key must be pressed before the alphabetical key is pressed. 
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Table 6-5. ASP Editing Example 


KEYSTROKE 
PROGRAM SOFTKEY and KEY ALPHABET KEY 


10 FNC2 CONFIG, ‘SPECTRUM’ ENT F.N,C,2,ENT 


20 RST PRESET,ENT R,S,T,ENT 


30 PORT4 (CONFIG),‘PORT SELECT’ ‘SPECTRUM’ | P,O,R,T,4,ENT 
‘T2’, ENT 


40 CENTER=10MHZ| CENTER, 1,0,MHZ,ENT C,E,N,T,E,R,=,1,0,M,H,Z,ENT 


50 SPAN=1MHZ SPAN,1,MHZ,ENT S,P,A,N,=,1,M,H,Z,ENT 


60 SWTRG TRIG/RESET,ENT S,W,T,R,G,ENT 
70 MKMX MKR>,‘oMKR menu’ ‘MKR>MAX’ ENT M,K,M,X,ENT 


80 END PROG,‘END’, ENT E,N,D,ENT 


NOTE: 1. ENT indicates the ENTER/EXECUTE key. 
2. Under-lined characters indicate a key on the 4195A’s front panel. 


@ 3. Characters enclosed in ‘ and ’ ( ex. ‘END’ ) indicate a softkey. 


NOTE 


When the 4195A is turned off, the User Program (ASP) in the work area is 
cleared. So, store the program on a flexible disc by using the internal flexible disc 
drive, or print the program listing. How to store the program is described in para- 
graph 5-18, and how to print the program listing is described in paragraph 5-13. 
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6-4-5. EDITING HINTS 


This paragraph gives editing hints for User Program ( ASP ). 
1. RST Command 


RST resets the 4195A to the same state as would pressing the PRESET key. But, when 
RST is used in a User Program ( ASP ), the SINGLE sweep mode is set, whereas the 
CONT(inuous) sweep mode is set when the PRESET key is pressed while in the normal 
operation mode. 


2. SWM1 Command 


SWM1 sets the 4195A to the continuous sweep mode during normal operation. When 
the continuous sweep mode is used in a User Program ( ASP ), the sweep measure- 
ment will not be continuously performed. The sweep start timing is dependent on 
commands used latter in the program. So the recommend use for SWM1 is to set the 
stimulus/receiver controls for manual (front panel) operation. When SWM1 is exe- 
cuted within a program, the 4195A will start continuous sweep when the program is 
stopped or paused. Select the single sweep mode (SWM2) in an ASP program to 
make a sweep measurement. 


3. SWTRG Command 


SWTRG is used to start a sweep measurement. When SWTRG is used within a User 
Program, the 4195A’s operation is different for the TRGM1/TRGM2 trigger settings 
modes, as follows. 


Internal trigger mode ( TRGM1 ): 


SWTRG starts a sweep measurement, and the next program line is executed after the 
sweep measurement is finished. 


External trigger mode ( TRGM2 ): 


SWTRG arms the trigger to start a sweep, but does not start the sweep, and the next 
program line is executed. The sweep measurement is not performed. The measure- 
ment is started by TRIG, as shown in Figure 6-1. 


Figure 6-1 shows program examples for a sweep measurement using these two trigger 
modes. 

TRGM2 

10 RST 


20 SWM2 
30 TRGM2 


40 SWTRG 

50 FOR RO= 1 TO 401 
60 TRIG 

70 NEXT RO 

80 MKMX 

90 END 


Figure 6-1. Examples of the "SWTRG" Command 
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4. TRGM2 Command 


TRGM2 sets the external trigger mode. When in a User Program , triggering by the ‘PT 
MEAS TRIQ’ softkey and from the EXT TRIGGER connector are not available. In a User 
Program, the ‘CONT’ softkey and the PROGRAM START connector can be used in- 
stead, by using the following program. 


400 PAUSE 
110 TRIG 


5. SEFA1, SEFB1, and SEFC1 Command 


These commands are used to set the Sweep End Function to on, but the defined 
Sweep End Function is not executed even when the sweep measurement is completed. 
When the following example User Program (1) is executed, the Sweep End Function 
will not work. The program must be stopped to execute a Sweep End Function. Pro- 
gram example ( 2 ) shows how to perform the function of a Sweep End Function in an 
User Program. 


100 SEFA1 SWM2 


110 SWTRG SWTRG 
@ MKMX:MKCTR;.... 
GOTO 110 


(2) 


In program (2), the same commands used to define the Sweep End Function should 
be entered at program line 120. 
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6. GET Command 


GET is used within a User Program to load ‘DATA’ and ‘PPT’ from the 4195A’s internal 
disc drive. But the ‘STATE’ and ‘ASP’ cannot be loaded using the GET command from 
within a program. 


7. Entering a Select Type Command 


When you press the softkey for a select type command, such as DPA, a message will 
be displayed on the System Message Line, such as: 


on= 1, off= 0 


These messages are to remind you of what to enter with a command, in this case the 
digits 1 or 0 to are added to the command to select the states on and off. 


8. Multi Statement 
(1) The 4195A device dependent commands: 


More than two commands can be programmed in one program line, this technique is 
called the multi-statement form. A semicolon (;) is the statement separator. The 
maximum length of a program statement line is 81 characters, including the separators, 
and spaces ( except for the line number and a single space after the line number ). But 
there are some commands which cannot be used in a multi-statement program line. @. 
Appendix E: COMMANDS LIST, lists the commands and identifies the commands 

which can be used in a multi-statement program line. An example of multi-statement 

input is shown next. 


50 FNC1;SWM2;DPBO 


(2) HP 4195A BASIC statements: 


The DISP, and BEEP BASIC statements are permitted in multi-statement input. The 
GOTO, GOSUB, RETURN, END statements are permitted, if they are the last statement 
on a program line. In the IF ... THEN construct, the statements after THEN can be 
multi-statement. 


NOTE 


Commands input in the multi-statement form will be automatically rearranged 
internally in the proper order, when the program line is executed. 


PROGRAMMING 


9. Program Line Number 


The usable program line numbers are 1 to 32767. The line number is automatically 
increased by 10 when entering a line. So, when you enter program line 10, line num- 
ber 20 will be displayed next. 


The maximum number of the characters that can be entered on a program line is 81, 
this includes the line number, separators, and spaces ( except for a single space after 
the line number ). The maximum number of the program lines available on an edit 
page is 300 lines. 


10. Edit Mode 
The following keys are used to edit programs. 
CLR LINE, DEL CHAR, INS CHAR, RECALL, Arrow Keys ( Right, Left, Up, Down ) 


CLR LINE is used to clear or erase a program line, except for the line number. To 
erase a program line, move the cursor to the program line to be erased, and press the 
CLR LINE key and then the ENTER/EXECUTE key. 


The UP and DOWN arrow keys move the cursor up/down to change the program line 
being edited. After the green key is pressed, if the UP or DOWN key is pressed, the 
displayed program page is changed to the next or previous program page. 


@ To insert a new program line between two existing program lines, use a line number 
which falls between the two existing program line numbers. For example to insert a 
new line between line numbers 10 and 20 enter a new program line number from 11 to 

19. 


To copy a program line, move the cursor to the line to be copied, change the line num- 
ber to the line number you want to copy the line to, and press the ENTER/EXECUTE 
Key. 

NOTE 
Saving the program on a flexible disc allows you to edit a User Program using the 
more powerful set of editing functions of an HP desk top computer. Refer to 
paragraph 5-18, MASS STORAGE. 

NOTE 


Program syntax errors are not detected when entering a program in the edit 
mode, program errors are detected at run time. 
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11. Printing Out Register Data, Measured Data, and Comments 


To print the measurement results, comments, etc., directly to a printer, the 4195A pro- 
vides query commands such as DISP?, CMT?, and the SEND command. Set the 4195A 
to TALK ONLY and the printer to LISTEN ONLY. 
For example, 

100 DISP " BANDWIDTH(HZ)= ", R1 

110 DISP? 

200 MKR? 

300 SEND " ABC " 
In the preceding program segment when line number 110 is executed, the contents 
specified by DISP will be printed out. When line number 200 is executed, the contents 
of the MKR register will be printed out. When line number 300 is executed, the charac- 
ters between two double quotation marks will be printed out. 
The details of the query commands are described in paragraph 6-5-3. For more infor- 


mation on the SEND command, refer to paragraph 6-5-8. 


NOTE 


When DISP? and CMT? are used, data is output in the ASCII format. When the 
( register )? command; MKR?, RO?, etc., are used, the data is output in the se- 
lected format using the FMT1 (ASCII), FMT2 ( binary 64-bit), or FMT3 ( binary 
32-bit ) commands. Select ASCII format to print on a printer. The details of data 
output formats are described in paragraph 6-5-5. 


12. Storing User Programs 
The User Program on the work area is lost when the 4195A is turned off, so user pro- 


grams should be saved on a flexible disc by using the 4195A’s disc drive. For more 
detailed information refer to paragraph 5-18. MASS STORAGE. 
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6-4-6. HOW TO EXECUTE A USER PROGRAM ( ASP ) 
This paragraph describes how to use an User Program ( ASP ). 


1. Press the PROGRAM key to display the softkey menu used to control program 
execution. 


NOTE 
The command softkeys used to control program execution are described in para- 


graph 6-4-3, PROGRAM CONTROL COMMANDS. 


2. Press the ‘EDIT’ softkey and the ENTER/EXECUTE key, and confirm that the pro- 
gram you want to execute is in the work area. 
NOTE 
The program you want to execute must be in the work area. If the program is 
Stored on a flexible disc, load it to the work area. Refer to paragraph 5-18. MASS 
STORAGE. 
3. Press the ‘QUIT editor’ softkey to exit from the editor mode. 


4. Press the ‘RUN’ softkey to start program execution. 


NOTE 


lf SEND, SENDPS, COPY, or the query command are used in a User Program 
( ASP ), set the 4195A to Talk-only, and connect the Listen-only device, printer, 
plotter, etc. 


When Errors Occur: 
syntax is checked by the system interpreter during program execution, so syntax errors 
are caught at run time. In addition, setting errors, such as parameter range, and func- 
tion mode are also checked at run time. When an error is found, the program stops, and 


a message is displayed on the System Message Line. The Error Messages are listed in 
Appendixes B, and C. The following is a typical error message. 


Error Message [ Line Number ] 


ex) Multi statement not allowed [ 100 ] 


NOTE 
If you press the ‘EDIT’ softkey and the ENTER/EXECUTE key after the error is 


detected in a User Program ( ASP ) program, the cursor will be positioned at the 
program line where the error was detected. 
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6-4-7. PROGRAM START CONNECTOR 


The Program Start Connector is used to input an external TTL level trigger pulse to start/ 
continue User Programs ( ASP ). 


A User Program ( ASP ) is triggered by the rising edge of a TTL level signal, or with a switch 
which is normally at ground and connects to 5 V through a pull-up resistor when activated 
to give the low-to-high transition ( creates a rising edge ). Refer to Figure 6-2 for the specifi- 
cations of the input pulse. 


Input Levels: 2V <VIjH<5.0V 


OV <VIL<0.5V 
Input Current: Maximum 0.1mA 
(at ViH=5.0V) 
Low Level Input Current: 
Maximum -0.4mA (ViL=0.4V) 
Pulse Width: Tp >100 us 
Triggering: Positive Going Edge 


Figure 6-2. Input Pulse 


The following program is an example using the PROGRAM START connector. 


10 DISP "PROGRAM STARTED "; BEEP 
20 WAIT 1000 

30 DISP "PROGRAM PAUSED " 

40 PAUSE 

90 DISP "PROGRAM CONTINUED "; BEEP 
60 WAIT 1000 

70 GOTO 30 

80 END 


In this example, the User Program is started at program line 10, by an input pulse from the 
PROGRAM START connector. After about 1 sec the program pauses at line 40, and con- 
tinues from line 50 by the next input pulse. The program loops back to line 30 and repeats. 
NOTE 
The EXT TRIG connector cannot be used to input the trigger pulse during the 


execution of a User Program. The PROGRAM START connector must be used to 
input the external trigger pulse instead. 
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A program example for using an external trigger with a User Program is shown next. 
10 TRGM2 
20 RO=1 
30 SWTRG 
40 PAUSE 
50 TRIG 
60 IF RO=NOP THEN 20 
70 RO=RO+1 
80 GOTO 40 
90 END 
6-4-8. HOW TO MAKE A HARD COPY PROGRAM LISTING 


A program listing can be printed out by using the procedure described in paragraph 5-13-5, 
Copy Procedure. This is supplementary information. 


(1) To display the program to be copied on the screen, enter the User Program ( ASP ) 
editor, by pressing the ‘EDIT’ softkey and the ENTER/EXECUTE key. 
NOTE 
If the program you want to copy is saved on a flexible disc, load the program into 


the work area. The program load procedure is described in paragraph 5-18, 
MASS STORAGE. Refer to paragraph 5-18. 


(2) Exit from the User Program ( ASP ) editor, by pressing the ‘QUIT editor’ softkey. 


(3) Select the PRINT mode and perform the Copy Procedure in paragraph 5-13-5. 


6-4-9. SAMPLE PROGRAMS 


Sample User Programs ( ASP ) are introduced in this section. 


Example 1. Ripple Measurement ( Network ) 


Example 2. C/N measurement ( Spectrum ) 


Example 3. Set up the Programmed Points Table 


Example 4. Define a User Defined Function, Sweep End Function, and User Math 
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EXAMPLE 1. This program is used to measure the ripple of a 100 MHz Band-Pass Filter 
(-3 dB Bandwidth= 500 kHz ). 


Program Listing: 
19 CMT“RIPPLE MEAS." 
FNC] 


50 Rol 

4Q@ GPP1;PORTI 

5Q@ CENTER=10@ MHZ ;SPAN=50@ KHZ 
6@ SWTRG 

70 MCF2;LMX(A) 

8@ ARSTR;ANAI 


18@ MKACT@s;MKMX 

11@ MKACTI sMKMN 

12@ DELTI 

13@ R1i=DMKRA 

14@ DISP “RIPPLE(DB)=",RI 
15@ END 


Line No. Description 


10 Display "RIPPLE MEAS." in the Comment Area. 


20 Select the NETWORK measurement function. 


30 = Initialize the 4195A. 

40 Select the T/R(dB)-@ measurement using CHANNEL 1. 

50 Set the sweep range using the center and span frequencies. 
60 Make a single sweep measurement. 


70 Move the o marker to left most peak position, and the * marker to the 
right most peak position. 


80 Set the analysis range between two markers, and enable the partial analy- 
sis capability. 


90 Display ‘ RIPPLE(DB)=0 ’, if only a peak exists within the measurement 
range. 


100 Activate the * marker, move the * marker to maximum point. 
110 Activate the o marker, move the o marker to minimum point. 
120 Set the A mode on. 

130 Store the value of ripple in variable R1. 


140 Display the value of ripple on the System Message Line. 


150 END 
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@ EXAMPLE 2. This program measures the Carrier to Noise ( C/N ) ratio. 


Program Listing: 
1@ CMT"C/N MEAS." 
e@ FNC2 
3@ RST 
4@ PORT2:SAP! 
S@ CENTER=1@ MHZ ;SPAN=1@ MHZ ;ATTI=50 
6@ VFTR1I;RBW=3@ KHZ 
72 SWIRG 
8@ AUTO; TRGM2 
92 R2=R1+1000000 
1@@ MKMX ;R1=MKR 
11@ FOR R@=1 TO 1@ 
120 SWM3;MANUAL=RI 


130 TRIG 
14@ MANUAL=R2 
15@ TRIG 


16@ MCF2;MKR=R1;SMKR=R2;DELTI 
172 R3=DMKRA/R@+R3*(1-1/RQ) 


18Q@ NEXT R@ 
199 DISP "“C/N(DBM)=" ,R3 
200 END 

Line No. Description 


20 Select the SPECTRUM measurement function 

40 Set the unit to dBm, and select input port T1 

50 Set the sweep range, and set the T1’s attenuator to 50 dB 
80 Perform auto scaling, and select the external trigger mode 
90 Store ‘R1+1000000’ in variable R2 


100 Move the o marker to the maximum point, store the o marker’s sweep 
data in variable R1 


110 Select the MANUAL sweep mode, and set the frequency point indicated by 
R1 to the measurement point 


120 Measure the point specified by the "MANUAL=" command 
130-140 Measure the point indicated by R2 


160 Select the "o&* MKRS" mode, determine the C/N ratio using the maxi- 
mum peak point and a point 1 MHz away from the maximum peak point 


170 Calculate the average C/N ratio 
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EXAMPLE 3. This program sets the Programmed Points Sweep Table in steps of 80 kHz in 
the frequency range from 190 MHz to 198 MHz, and from 202 MHz to 
210 MHz, and in steps of 20 kHz in the frequency range from 198 MHz to 
202 MHz. 


Program List: 


1@ FNC1 
20 RST 


30 ! 

4Q@ PIN=1 

ea PICLA 

6@ PTSWP1 

72 R1=190M 

82 |! 

3@ FOR R@=1 TO 401 

1@@ POINT=R]1 

11@ IF R@<1@1 OR RO>3@@ THEN RI=R1+8@K;GOTO 130 
12@ RI=R1+2Q@K 

132 NEXT R@ 

140 | 

{a0 Beer 

168 DISP™PPT Set COMPLETED” 
178 END 


Line No. Description 
10 Select the Network measurement function 
40 Select Programmed Points Table 1. 
SQ Clear table 1. 
60 Select frequency sweep. 


100 Enter the sweep point indicated by R1. 


110 If the point number is less than 101, or greater than 300, add 80000 to R1, 
and go to program line 130. 


120. = If the point number is between 101 and 300, add 20000 to R1. 


130 Repeat the program lines 100 to 120, until the point number ( RO ) is 401. 
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EXAMPLE 4. This program defines the max hold function to User math A, defines a func- 
tion to get the -3 dB Bandwidth as User Defined Function 1, and defines a 
signal tracking function as Sweep End Function A. 


Program Listing: 


1@ !DEFINE USER MATH 

2@ DMA=MAX(MA ,A) 

3@ PRMA"MAX" 

4@ UNITA"DB" 

5@ |! 

6@ !DEFINE UDF 

7Q@ DFI"MCF4;DELTIsWIDTH! sMKMX sDLCURS=-3" 
8@ LBL1"-3DB BAND WIDTH" 
9@ ! 

100 DEFINE. SEF 

11@ DFA"MKMX ;MKCTR” 

12@ LBLA"SIGNAL TRACK" 
132 |! 

14@ END 


Line No. Description 
ee Nn nce ee a a ee ee ee eee 
20 Define and assign the max hold function as User Math A 


30 Name this function ‘MAX’ 


40 Set the unit to ‘DB’ 
70 Define User Defined Function 1 to get the -3 dB Bandwidth 
80 Label the softkey for UDF 1 as ‘-3DB BANDWIDTH’ 
110 Define and assign the signal tracking function to Sweep End Function A 


120 Label the softkey for SEF A as ‘SIGNAL TRACK’ 
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6-5. HP-IB 


The 4195A can be used as a component in a high performance HP-IB system with other 
instruments, desktop computers, and minicomputers to form an automated measurement 
system. HP-IB is Hewlett-Packard’s implementation of IEEE 488-1978, Digital Interface for 
Programmable Instrumentation. 


6-5-1. 4195A’s HP-IB CAPABILITY 
Table 6-6 lists the 4195A’s IEEE Standard 488-1978, HP-IB capabilities and functions. These 


functions provide the means for an instrument to receive, process and transmit, commands, 
data, and status over the HP-IB bus. 


Table 6-6. HP-IB Interface Capability 


a 


Complete Source Handshake capability 


Complete Acceptor Handshake capability 


Basic Talker; serial poll; unaddressed if MLA; Talk-Only 


Basic Listener; unaddressed if MTA; no Listen-Only 


Complete Service Request capability 


Complete Remote/Local capability 


Complete Device Clear capability 


Complete Device Trigger capability 


No Controller capability 


Drivers are open-collector 


NOTE 


The 4195A does not have parallel polling capability. 
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6-5-2. HP-IB DEFINITION 

The 4195A can be defined as Addressable, or Talk-Only. 

1. Addressable Mode 

In the addressable mode, the 4195A is set to a Listener or a Talker, and the 4195A's opera- 
tion is controlled by an external controller. The address is selectable between O and 30. 
The default address is 17. 

To set the 4195A to the addressable mode, press the MORE key, ‘HP-IB define’ softkey and 
the ‘ADDRESSABLE’ softkey (or enter the "HADM1" command from the Keyboard Input 
Line ). 


The HP-IB address is set using the ‘HP-IB address’ softkey ( or the "ADRS=" command ). 
The procedure for setting the HP-IB address is shown next. 


1. Press the MORE key in the SPECIAL FUNCTION area, and the ‘HP-IB define’ 
softkey. 


2. Press the ‘HP-IB address’ softkey. The current address will be displayed on the 
Keyboard Input Line, as follows. 


ADRS= 17 


NOTE 
The HP-IB address is stored in battery back up memory. If you have stored 20 as 
the HP-IB address, the displayed number will be 20 not 17. 
3. Type the new address using the keys in the ENTRY area to change the address. 


4. Press the ENTER/EXECUTE key. 


2. Talk-Only Mode 
The 4195A must be set to the Talk-only mode when it is connected to a Listen-Only device. 
To set the 4195A to the Talk-Only mode, press the MORE key, ‘HP-IB define’ softkey and the 


‘TALK only’ softkey ( or enter the "HADM2" command from the Keyboard Input Line or from 
a User Program ). 
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6-5-3. 4195A’S HP-IB COMMANDS 
The 4195A HP-IB commands used to control the 4195A from an external controller are 
introduced here. These HP-IB commands are categorized as HP-IB Bus Commands, 4195A 
Query Commands, and 4195A Device Dependent Commands. 
1. HP-IB Bus Commands 
HP-IB bus commands have the same meaning in all HP-IB systems. The bus commands 
used by the 4195A are described here. HP BASIC statements are used in the description of 
the command examples. The three letter command abbreviations used in the IEEE 488- 
1978 nomenclature are shown in parentheses following each statement. Here, it assumed 
that the 4195A’s HP-IB address is 717. 

ABORT 1/O ( IFC ): 

ABORT 1/O halts all bus activity and deselects the 4195A. 


ABORT 7 


CLEAR LOCKOUT/SET LOCAL: 
CLEAR LOCKOUT/SET LOCAL releases devices on the bus from the lockout 
mode and returns them to local ( front panel ) control. The difference between 
CLEAR LOCKOUT/SET LOCAL and LOCAL is in the addressing method used. 


LOCAL 7 


DEVICE CLEAR ( SDC or DCL ): 


This command is used with an address to clear a particular device ( SDC: se- — 
lected device clear ) or used without an address ( DCL: clears all devices ). The 
4195A initializes itself when it receives this command ( but the memory is not 
cleared ). It is good programming practice to perform initialization at the very 
start of the program. 


CLEAR 7: clears all devices on port 7. 


CLEAR 717: clears the instrument with address 17. 
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LOCAL ( GTL ): 


LOCAL returns control of a listening device to front panel control. 


LOCAL 717 


LOCAL LOCKOUT ( LLO ): 
LOCAL LOCKOUT disables the LOCAL key of all devices on the bus. After this 
command is sent you will be unable to operate the 4195A from the front panel. 
Execute the LOCAL command to undo LOCAL LOCKOUT. 


LOCAL LOCKOUT 7 


REMOTE: 
REMOTE sets the 4195A to the remote mode. When this command is sent, the 
front panel with the exception of the LCL key will be disabled. If LOCAL LOCK- 
OUT is asserted then the front panel LCL key will also be disabled. 
REMOTE 7: sets all devices on port 7 to remote 


REMOTE 717: sets the instrument with address 17 to remote. 


SPOLL: 


SPOLL is the SERIAL POLLING command used to place the status byte of the 
addressed instrument on the bus. The eight bits of the status byte can be 
masked off and read to determine the 4195A’s operating state. See paragraph 6- 
5-7 for more information on the status byte. 


SPOLL(717): the instrument with address 17 is serial polled. 


SERVICE REQUEST: 


The 4195A sends an SRQ ( Service Request ) control signal when it requires the 
controller to perform a task. SRQ can be thought of as an interrupt which in- 
forms the controller that information is ready to be transmitted, or that an error 
condition exists in the instrument. When the 4195A sends an SRQ, it also sets 
Bit 6 of the status byte. Bit 6 is the RQS ( Request Service ) bit, sometimes 
referred to as the "status bit" in connection with polling. When the 4195A is 
serially polled, it clears the RQS bit and the SRQ line, one of the five manage- 
ment control lines of the system interface. Any bit in the status byte can initiate 
an SRQ. The status byte may be masked by the user to determine which bits 
caused the 4195A to set the SRQ line. See paragraph 6-5-7, for more status byte 
information. | 
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TRIGGER ( GET ): 
This command may be sent to a selected listener on the HP-IB bus. The 4195A 
must be in the addressable mode, and the trigger mode must be set to the exter- 
nal trigger mode, before the trigger message is sent. 
TRIGGER 7 : Trigger all devices on port 7 


TRIGGER 717 : Trigger the instrument with address 17 


NOTE 


See the BASIC Interface Techniques manual supplied with the computer, for a full 
description of the HP-IB bus commands. 


2. 4195A QUERY Commands 


When a QUERY command is entered, data is output to the 4195A’s output buffer. These 
commands can be entered using a User Defined Function, Sweep End Function, User Pro- 
gram, via HP-IB, and from the Keyboard Input Line. 


STB? 


Reads the status byte. When STB? is entered, the status byte will be read as a deci- 
mal number. If this command is entered via HP-IB when the status byte is 
‘01011011 ’, you will read ‘91’.. Refer to paragraph 6-5-6, for the details of the 
status byte. | 


REV? 


Reads the 4195A’s firmware revision number. When REV? is entered, the revision 
date code will be output via HP-IB in the following format. 


yyZz 


When REV? is entered from the Keyboard Input Line, the revision number is dis- 
played on the System Message Line, in the following format. 


Rev x.xx yy Zz 
where X.XX: version number 


yy: released date ( year ) 
zz: released date ( week ) 
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ID? 


ID? identifies a device connected on the HP-IB bus. When the 4195A receives this 
command, it outputs a message saying what it is. If ID? is entered from the Key- 
board Input Line, the following message is displayed on the System Message Line. 


HP4195A NETWORK/SPECTRUM_ ANALYZER OPT000 


ERR? 
ERR? reads the error code of the existing error in the 4195A. When this command is 
entered, the error code will be read as a decimal number. If ERR? is entered from 
the Keyboard Input Line, the error code is displayed on the System Message Line. 
The error codes are listed in Appendix C. 

DISP? 
DISP? outputs the data displayed on the System Message Line by the ‘ DISP"" ’ 
command. 


CMT? 


CMT? outputs the data displayed in the Comment Area by the ‘ CMT" ""’ command. 


( register )? 


The ( register )? commands; RO?, MKR?, A?, and etc., output the data in the selected 
register. 


NOTE 


When a QUERY command except for the "( register )?" command is entered, the 
data is output in the ASCII format. The output format of the data output by the 
"( register )?" command, is in the format selected by the "FMT1", "FMT2", or 
"FMT3" commands. The details of data output formats are described in paragraph 
6-5-5. 


3. 4195A Device Dependent Commands 


The 4195A device dependent commands have meaning only to the 4195A and its functions. 
Device dependent commands are unique commands which corresponds to the softkeys or 
keys on an instruments front panel. The details of these commands are described in Sec- 
tions 4 and 5. The 4195A device dependent commands are listed in Appendix E. 
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6-5-4. HOW TO OUTPUT REGISTER DATA 
The 4195A offers three data output formats to transfer certain types of register data to the 
controller on the HP-IB bus. Each of the three data formats have a different data transfer 


rate. The 4195A is enabled to output register data, by receiving the Query Command ( ? ) as 
follows. 


Syntax: 
Register Name @ { caie / 


Examples: 
1. Single variable 2. Array variable 


OUTPUT 717; " R1?" OUTPUT 717; " A? " 


ENTER 717; R1 ENTER 717; A(*) 
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6-5-5. DATA OUTPUT FORMATS 


This paragraph describes the three 4195A data output formats; ASCII type, IEEE 64-bit bi- 
nary type, and IEEE 32-bit binary type. 


1. ASCII Type: FMT1 


ASCII type ( FMT1 ) is the default data output format. When FMT1 is active ( FMT1 
command is entered ), the 4195A transfers data in the ASCII format. Register data is 


represented in the following ASCII format. 


a) Real Type ( 32-bit ) Register Data 


This data output format is used for registers which hold 32-bit floating point 
numbers. The syntax and the registers which use this data type are as follows. 


SYNTAX: 


S: Sign 
N: Number 
E: Exponential Sign 


REGISTER: 
A B 
RA RB 
MA MB 


MFOR MFOI MFSR MFSI MFLR MFLI MFTR MFTI MFIR- MEI 
MROR MROI MRSR MRSI MRLR MRLI MRTR MRTI MRIR- MRIl 


ZSG ZSB ZOR ZOX 


TFOR TFOI TFSR TFSI Tela TRI 
TROR TROI TRSR TRSI TREA TRLI 


MKRA MKRB DMKRA DMKRB SMKRA SMKRB LCURS DLCURS | 
EQVR EQVL EQVCA EQVCB 


REF DIV BTM 
NVAL SMTHR SMTHX SMTHL SMTHC RLOSS VSWR 


PER‘ PER2 PET1 PET2 PEP PEP2 
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b) Real Type ( 64-bit ) Register Data 


This format is used for the registers that hold 64-bit floating point numbers. 
( Leading zeros will be replaced by spaces. ) 


SYNTAX: 

S: Sign 

N: Number 
REGISTER: 


OSC1 
START STEP CENTER SPAN 


MANUAL BIAS DFREQ X 
MKR SMKR LCURSL LCURSR WID 


NOTE 


When the oscillator level unit is V, the data of these registers is transmitted as Real 
type ( 32-bit ). 


SYNTAX: 
S: Sign 
N: Number 
E: Exponential Sign 
REGISTER: 
Z ST RBW QV Rn (n= 0 to 99 ) 


PROGRAMMING 


Integer Type Register Data 


This format is used for the registers that hold 16-bit integer numbers. ( Leading 
zeros will be replaced by spaces. ) 


SYNTAX: 


S: Sign 
N: Number 
REGISTER: 
NOP ATR1 ATR2 ATT1 ATT2 ERR PTN 
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HP-IB Interconnect Cables 


DI04 Part Number 


DIOS 


DIO6 10833A 1 m (3.3 ft) 
D107 10833B 2 m (66 ft) 
D108 10833C 4 m (13.2 ft) 
EOI 10833D 0.5 m (1.6 ft) 


REN 

DAV 

NRFD 

NDAC 

IFC 

SRQ 

ATN 

SHIELD—CHASS!IS GROUND 
P/O TWISTED PAIR WITH PIN 6 
P/O TWISTED PAIR WITH PIN 7 
P/O TWISTED PAIR WITH PIN 8 
P/O TWISTED PAIR WITH PIN 9 
P/O TWISTED PAIR WITH PIN 10 
P/O TWISTED PAIR WITH PIN 11 
ISOLATED DIGITAL GROUND 


THESE PINS 
ARE 
INTERNALLY 
GROUNDED 


Figure 6-4. HP-IB interfacing 
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6-5-10. PROGRAM EXAMPLES 


This paragraph introduces program examples for controlling the 4195A via HP-IB, with an 
HP 9000 Series 300 computer. | 
Example 1: Measurement Example using Network measurement function 
Example 2: Data Transfer (1) Using ASCII format 
(2) Using Binary 64 bit format 
(3) Using Binary 32 bit format 
Example 3: Hard Copy (1) Using Plot mode 
(2) Using Print mode 
(3) Using Dump mode 


Example 4: Setting up a User Program 


Example 5: Setting up a Programmed Points Table 


NOTE 


Before running the following programs, use the ‘HP-IB address’ softkey to set the 
4195A’s HP-IB address to 17. 
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This program configures the system to measure the -3 dB Bandwidth of a 
450 MHz Band-Pass Filter, and to print out the Insertion Loss, and the 
-3 dB Band Width. 


Program Listing: 


! MEASUREMENT AND ANALYSIS EXAMPLE 
| 

Ads=717 

REMOTE Ads 

CLEAR Ads 

| 

Mask=2 ! Bit 1 enables SRQ interrupts. 
Status_byte_rqs=2 ! Bit 1 enables End of sweep bit of 4195A. 
j 

leeexeeaexxee SET UP THE MEASUREMENT CONDITION *4*# e444 4% 
| 

QUTPUT Ads; "FNCI" 

QUTPUT Ads; "RST" 

OUTPUT Ads; "RQS=";Status_byte_rqs 

OUTPUT Ads: "CMT’’?;SWM2" 

OUTPUT Ads; "PORT1;GPP1;DSPi" 

OUTPUT Ads; "SWP1;CENTER=4S5@MHZ ;SPAN=2@MHZ" 

| 

,eeeeeeeeee TRIGGER 244 eR ER HREH 

{ 

ON INTR 7 GOTO 258 

OUTPUT Ads; "SWTRG" 

ENABLE INTR 73;Mask 

GOTO 240 

OFF INTR 7 

QUTPUT Ads; "CLS" 

pexeeeeneeeee ANALYSIS 4444 4H HHH 

| 

OUTPUT Ads;"SCL2;AUTO;SCL1;AUTO" 

OUTPUT Ads;"MCF4;MKMX s0LCURS=-3DB;DELT! ;WIDTHI1" 
[xeuxaenenueenee JTNPUT DATA 4444 HREEH 

| 

QUTPUT Ads; "WID?" 

ENTER Ads;Wid 

QUTPUT Ads; "MKRA?" 

ENTER Ads;1Tl 

| 

[eeeneeeeeee DISPLAY THE DATA «4% 44444 H% 

{ 

PRINT "-3dB BAND WIDTH (Hz) =" ,Wid 

PRINT "INSERTION LOSS (dB) =",11 

l 

LOCAL Ads 

END 
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Line Number 
70 
80 
120 
130 
140 
150 


160 


170 


210 - 250 


260 


300 


310 


350 - 380 


420 - 430 


PROGRAMMING 


Description 
MASK is used to enable the Service Request interrupts. 
Status_byte_rqs is used to enable the 4195A’s End of sweep bit. 
Select the Network measurement function. 
Initialize the 4195A for a Network measurement. 
Enable bit 1 ( EOS: End of Sweep bit ) of the 4195A’s status byte. 
Clear the comment area, and select the Single sweep mode. 


Select input port T1/R1, measurement parameter T/R(dB)-@, and 
Rectangular X-A&B display format. 


Set the measurement range ( sweep range ). 


Trigger the sweep measurement, and wait until it is completed ( until 
a service request from the 4195A is generated ). 


Clear the 4195A’s status byte. 

Auto scale the data displayed on the 4195A’s screen. 

Select the "o&LCRS mode", moves the o marker to a maximum 
point, and move the Line Cursor to the position 3 dB less than the o 


marker’s position. 


Store the -3 dB Bandwidth in variable Wid, and the insertion loss in 
variable //. 


Print the -3 dB Bandwidth and the Insertion Loss. 
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Example 2: The 4195A has three data output formats; FMT1, FMT2, and FMTS3 ( refer 
to paragraph 6-5-5 ). A program example will be given for each of these 
formats. In the FMT2 format ( binary 64-bit data output ), the measure- 
ment data is contained in the lower 8-bytes of the 12 data bytes transmit- 
ted by the 4195A. In the FMT3 format ( binary 32-bit data output), the 
measurement data is contained in the lower 4-bytes of the 8 data bytes 
transmitted by the 4195A. The following programs use only the lower 8 or 
4 data bytes. 


(1) ASCII format ( FMT1 ) 


Program Listing: 


Line Number 


80 


90 


110 - 130 


| DATA TRANSFER WHEN USING THE ASCII FORMAT (FMT1) 
| 

OPTION BASE 1 

DIM AC4@1) 

Ads=717 

REMOTE Ads 

| 

OUTPUT Ads; “FMT1;A?" 
ENTER Ads;AC*) 

l 

FOR I=1 TO 4@1 

PRINT "“AC"sI3s")=" ACT) 
NEXT I 

LOCAL Ads 

END 


Description 


Select the ASCII format, and transmit data in the A register through 
the output buffer of the 4195A. 


Store the data sent from the 4195A, in variable A. 


Print variable A. 
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a (2) Binary 64-bit format ( FMT2 ) 


Program Listing: 


12 |! DATA TRANSFER WHEN USING THE BINARY &4 BIT FORMAT (FMT2) 
Z | 

3@ OPTION BASE | 

4Q DIM Junk$(4] 

58 REAL AC4@1) 

62 ! 

7Q ASSIGN @Ads TO 717;FORMAT ON 
82 REMOTE @Ads 

92 | 

12@ QUTPUT @Ads; "FMT2;A?" 

11@ ENTER @Ads USING “#,4A"3Junk$ 
12@ ASSIGN @Ads;FORMAT OFF 

13@ ENTER @Ads;A(#) 

142 ! 

158 FOR I= TO 4@1 

15Q@ PRINT "“AC"sI3")=" ACT) 


170 NEXT I 

180 | 

19@ LOCAL @Ads 

229@ END 

| Line Number Description 

70 Set the I/O path between the controller and the 4195A with the 
FORMAT ON attribute, the 4195A can only receive data in the ASCII 
format. 

100 Select the Binary 64-bit data output format, and output data in the A 


register through the 4195A’s output buffer. 


110 Store the upper 4-bytes of the data sent from the 4195A, in Junk$. 
This data is not measurement data, so it is not used. 


120 Set the I/O path between the controller and the 4195A to the FOR- 
MAT OFF attribute, the binary 64-bit data format is the same data 
format used by HP 9000 series 300 computers. 


130 Store the lower 8-bytes of data in variable A. The lower 8-bytes of 
data A are binary 64-bit data. 


150 - 170 Print variable A. 
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(3) Binary 32-bit format ( FMTS ) 


Program Listing: 


18 C3) DATA TRANSFER WHEN USING THE BINARY 32 BIT (FMT3) 
30 OPTION BASE } 
4@ INTEGER A(8@2) ,Upper ,Lower ,I 
5@ REAL Aa(4Q@1) 
6@ DIM Junk$[4] 
70 ASSIGN @Ads TO 717;FORMAT ON 
8Q REMOTE @Ads 
92 | 
1@@ QUTPUT @Ads;"FMT3;A?" 
11@ ENTER @Ads USING "#,4A";Junk$ 
12@ ASSIGN BAds;FORMAT OFF 
13@ ENTER ®Ads;A‘*) 
1490 
15@ FOR I=1 TO 401 
16@ Upper=A(1I*2-]) 
17@ Lower=A(T#2) 
18@ IF Upper=@ AND Lower=@ THEN 
19@ Aa( lI )=@ 
200 ELSE 
21@ Exp=SHIFT( SHIFT( Upper ,-1),8) 
Le Tem=SHLPT<SHIFT( Upper ,-3),9) 
230 Low=Lower 
240 IF Lower<@ THEN Low=65536+Lower 
252 Man=Tem#2*16+Low 
260 Aa(T )=DROUND(SGN( Upper )#(2*(Exp-127 )+Mane2*(Exp-15@)),6) 
27 END. IF 
280 PRINT "AC"3I3")="sAa(I) 
299 NEXT I 
30@ | 
510 LOCAL @Ads 
320 END 
Line Number Description 
70 Set the I/O path between the controller and the 4195A with the 
FORMAT ON attribute, the 4195A can only receive data in the ASCII 
format. 
100 Select the Binary 32-bit data output format, and move the data the A 
register to the 4195A’s output buffer. 
110 Store the upper 4-bytes of the data sent from the 4195A in Junk$. 
This data is not measurement data, so it is not used. 
120 Set the I/O path between the controller and the 4195A to the FOR- 


MAT OFF attribute, this data is not in the ASCII format. 
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Line Number 


130 


160 - 170 


180 - 190 


210 - 250 


260 


280 


PROGRAMMING 


Description 
Store the lower 4-bytes sent from the 4195A in variable A 
(INTEGER ). The lower 4 bytes are Binary 32-bit data. This data is 
entered every 2 bytes. 


Store the upper 2-bytes of the binary 32-bit data in variable Upper, 
and the lower 2-bytes in variable Lower. 


lf Upper= 0 and Lower= 0, store O ( zero ) in variable Aa. 

lf Upper O or Lower 0, store the exponent part in Upper in vari- 
able Exp, the fractional part in Upper in variable Tem, and the frac- 
tional part in Lower in variable Low. Store the complete fractional 
part in variable Man. 


Store the arranged data in variable Aa. The equation used to ar- 
range the data, is described in paragraph 6-5-5. 


Print variable Aa. 
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Example 3: The 4195A can plot, print, or dump the measurement data without an 
external controller ( refer to paragraph 5-13 ). The following tells how to 
plot, print, and dump measurement data, via HP-IB. 


(1) Plot (CPYM1 ) 


Program Listing: 


1Q 1 COPY DISPLAY BY “PLOT MODE” (CPYMI > 
2@ 

49 [eeeeneeenenee JNITIAL SETTING 44 eee enene 
4Q 


58 INTEGER Select_code ,Ads_4195a,Ads_plotter ,Hp 4195a 
6@ Select_code=7 
7@ Ads_4195a=17 
BQ Ads_plotter=5 
92 Hp 4195a=Select_code*1@@+Ads_ 41954 
| 


1@@ | 

11@ Mask=2 ! Bit 1 enables SRQ interrupts. 
12 Status_byte=8 ! Bit 3 enables End bit of 41954. 
132 | 

14@ { (¢ PLOT AREA )) 

150 | 

162 Pix=2000 Pix is left of plot area 

178 Pily=8@@ Ply is bottom of plot area 


| 

| 
18@ P2x=9200 | P2x is right of plot area 
19@ P2y=7298 | Pey ie 260 OF Plot dees 
208 | ( where 1 count is @.@25 mm ) 
212 
22 REMOTE Hp 4195a 
230 OUTPUT Hp. 4195a;"RQS=";Status_byte 


24Q | 

258 lexeneeeeeeex PLOT GRATICULE x444e444 44% 
260 | 

27Q ON INTR Select_code GOTO End_plot 

280 | 


29@ OUTPUT Hp 4195a;"CPYM1" 

3@@ OUTPUT Hp_4195a3"PLTF1;SCLPI ” 

31 OUTPUT Hp 419S5a;"PSCALE="3P1ix3" ,"sPly3" ,"sP2x3" "sP2y 

32 OUTPUT Hp_4195a;3 "SENDPS" 

530 SEND Select_code;UNL TALK Ads_4195a LISTEN Ads plotter DATA 
342 WAIT .5& 

350 OUTPUT Hp_419S5a; "COPY" 

36@ SEND Select_code;UNL TALK Ads_419S5a LISTEN Ads_plotter DATA 
37@ | 

580 ENABLE INTR Select_code;Mask 

398 DISP “WAITING FOR PLOT" 

420 GOTO 420 


420 End_plot: ! 

430 OFF INTR Select_code 
440 OUTPUT Hp_4195a; "CLS" 
450 DISP "PLOT COMPLETED" 
46@ END 
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@ Line Number 


70 - 90 
110 
120 
230 


290 - 320 
330 


340 


350 
360 


380 - 400 


440 


PROGRAMMING 


Description 
set the HP-IB addresses of the peripherals. 
Mask is used to enable the Service Request interrupts. 
Status_byte is used to mask the 4195A’s status byte. 
Bit 3 ( END bit ) of the 4195A’s status byte is enabled. 


Selects the ‘plot mode’, ‘plot all’, ‘P1 P2 normal’, and sets the plot 
area. Plot scale data is put in the 4195A’s output buffer. 


Configure the 4195A as a Talker, and the plotter as a Listener. 
Transmit plot scale data from the 4195A to the plotter. 


Wait until the plot scale data is received by the plotter. 


send the "COPY" command to the 4195A. The 4195A outputs the 
data through its output buffer. 


Configure the 4195A as a talker, and the plotter as a Listener. 
Transmit the data from the 4195A to the plotter. 


Wait until the copy is completed (a service request from the 4195A 
is generated ). 


Clear the 4195A’s status byte. 
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Program Listing: 


242 
259 
262 
270 
288 


: COPY MEASURED DATA BY “PRINT MODE” (CPYMZ) 


[eaxeeeeuee TNITIAL SETTING 44 #444 4H H% 

| 

INTEGER Select_code ,Ads_4195a ,Ads_prntr ,Hp _419Sa 
Select_code=7 

Ads _ 4195a=17 

Ads_prntr=| 

Ho 419Sa=Select_code*1@Q+Ads_4195a 

| 


Mask=2 | Bit |! enables SRG interrupts. 
Status_byte=@ ! Bit 3 enables End bit of 4195A. 
| 


REMOTE Hp 41954 
OUTPUT Hp_4195a;"“RQS="sStatus_byte 
| 


[Heeeeeeeeee PRINT DATA 4445 844% H% 
| 

ON INTR Select _code GOTO End_print 
| 

OUTPUT Hp 4195a; "CPYM2" 

OUTPUT Hp_4195a;3 "COPY" 

| 


SEND Select_code;sUNL TALK Ads_419Sa LISTEN Ads_orntr DATA 
ENABLE INTR Select_code;Mask 

DISP "WAITING FOR PRINT" 

GOTO 270 


290 End_orint: |! 


308 OFF INTR Select_code 
51@ QUTPUT Hp_419S5a;"CLS" 
S20 ODISP "PRINT: COMPLETED” 
33@ END 
Line Number Description 
150 Enable bit 3 ( END bit ) of the 4195A’s status byte. 
210 Select the print mode. 
220 Send the "COPY" command to the 4195A, the 4195A outputs the 
data through its output buffer. 
240 Configure the 4195A as a Talker, and the printer as a Listener. 
Transmit the data from the 4195A to the printer. 
250 - 270 Wait until the copy is completed (a service request from the 4195A 
is generated ). @ 
310 Clear the 4195A’s status byte. 
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(3) Dump (CPYM3) 


Program Listing: 


1@ | GOPY DISPLAY BY “DUMP MODE” <CPYM3) 
20 | 
30 [exeeeeeueee INITIAL SETTING «x44 eee eee 
4@ | 


50 INTEGER Select_code,Ads_4195a4 ,Ads_prntr ,Hp_ 4195a 
6@ Select_code=7 

70 Ads 4195a=17 

8 Ads_prntr=i 

90 Hp_4195a=Select_code*1@Q+tAds_ 4195a 


10@ | 

11@ Mask=2 | Bit 1 enables SRQ interrupts. 
12@ Status_byte=8 ! Bit 3 enables End bit of 4195A. 
13@ | 


14@ REMOTE Hp_4195a 
150 OUTPUT Hp 419S5a;"RQS=";Status_byte 
| 


16@ 

17@ jeaxxxeeeee DUMP DISPLAY 44 #4 44K HE 
18@ | 

19@ ON INTR Select_code GOTO End_dump 
200 


Z21@ OUTPUT Hp_4195a;3 "CPYM3" 
Ze OUTPUT Hp_4195a;3 "COPY" 
| 


240 SEND Select_code;UNL TALK Ads_4195a LISTEN Ads_prntr DATA 
25@ ENABLE INTR Select_code;Mask 

260 DISP "WAITING FOR GRAPHICS DUMP" 

270 GOTO 270 

280 | 

290 End _dump: '! 

30@ OFF INTR Select_code 

319 OUTPUT Hp_4195a; "CLS" 

320 DISP “GRAPHICS DUMP COMPLETED" 


33@ END 
Line Number Description 

150 Enable bit 3 ( END bit ) of the 4195A’s status byte. 

210 Select the dump mode. 

220 Send the "COPY" command to the 4195A, the 4195A puts the data 
in its output buffer. 

240 — Configure the 4195A as a Talker, and the printer as a Listener. 
Transmit the data from the 4195A to the printer. 

@ 250 - 270 Wait until the copy is completed (a service request from the 4195A 

is generated ). 

310 Clear the 4195A’s status byte. 
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Example 4: This program sets up the User Program which is the User Program sample 
introduced in paragraph 6-4-9, Example 1. 


Program Listing: 


{2 | USER PROGRAM DOWNLOAD 

20 

30  Ads=717 

40 REMOTE Ads 

SQ OUTPUT Ads; "SCRATCH" 

60 

70 OUTPUT Ads;"PROG""1@ CMT’RIPPLE MEAS.*""" 

82 OUTPUT Ads;"PROG""20 FNCI""" 

90 OUTPUT Ads;"PROG""3@ RST""" 

192 OUTPUT Ads;"PROG""4@ GPP1;PORTI""" 

110 OUTPUT Ads;"PROG""S@ CENTER=1QQMHZ;SPAN=SQQKHZ""" 

120 OUTPUT Ads; "PROG""6@ SWTRG""" 

130 OUTPUT Ads;"PROG""70 MCF2;MKR=99990000; SMKR=100010000""" 
142 OUTPUT Ads; "PROG""8@ ARSTR;ANAI"*" 

15Q OUTPUT Ads;"PROG""9@ MKACTI sMKMX""" 

16@ OUTPUT Ads;"PROG""1@@ MKACTOsMKMN""" 

170 OUTPUT Ads;"PROG""11@ DELTI""" 
180 OUTPUT Ads; “PROG""12@ R1=DMKRA"' 
190 OUTPUT Ads;“PROG""13@ DISP'RIPPLE(DB)=" ,RI""" 
200 OUTPUT Ads;"PROG""14@ END""" 


210 | 

22@ LOCAL Ads 

23@ BEEP 

240 ODISP “USER PROGRAM DOWNLOAD IS COMPLETE" 

25@ END 

Line Number | Description 
40 Set the 4195A to remote. 
50 Clear the 4195A’s ASP edit page. 
70 - 200 Enter the User Program on the 4195A’s ASP edit page, by using the 


"PROG" command. 
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Example 5: This program sets up a Programmed Points Table. The table set up in this 
example, is same as the table set up by the User Program in paragraph 6- 
4-9, Example 3. 


Program Listing: 
i. | PROGRAMMED POINTS TABLE DOWNLOAD 


32 Ads=717 

4Q REMOTE Ads 

58 CLEAR Ads 

6@ | 

70 OUTPUT Ads; "CPL1" 
8Q OUTPUT Ads; "PTN=1" 
92 OUTPUT Ads;"PTCLR" 
10@ =60QUTPUT Ads; "PTSWP1" 


119 | 
12@ §=6©F reqg=1980@20000 
130 | 
140 FOR I=1 TO 4@1 
152 OUTPUT Ads; "POINT=";Freq 
16@ IF I<1@1 OR I>3@@ THEN 
170 Freg=Freqt+80aaa 
180 GOTO 228 
192 ELSE 
200 Frag=Freqt+20a@00 
210 END IF 
228 NEXT I 
230 | 
240 LOCAL Ads 
25@ BEEP 
26@ ODISP "PROGRAMMED POINTS TABLE DOWNLOAD IS COMPLETE" 
27@ END 
Line Number Description 
70 Select the Couple mode to enter the RBW value to be coupled to 
the frequency (the Programmed Points Table must be set up with 
the sweep points, and the value of the Resolution Band Width ). 
80 Select Programmed Points Table number 1. 
90 Clear table 1. 
100 Set frequency sweep mode for Programmed Points Table 1. 
150 Set the value indicated by Freq to the sweep point, by using the 
. "POINT=" command. 
160 - 180 lf the number of points is less than 101, or greater than 300, add 
80000 to Freq, and go to line 160. 
190 - 210 lf the number of points is between 101 and 300, add 20000 to Freq. 


6-65 


NOTES 


GENERAL INFORMATION 


SECTION 7 


GENERAL INFORMATION 


7-1. INTRODUCTION 


This section describes specifications, supplemental performance characteristics, storage/ 
repacking, and other general information about the HP 4195A. 


7-2. COMPONENTS NOT COVERED BY WARRANTY 


The flexible discs are not covered under the 4195A’s warranty. If the flexible discs becomes 
defective even within the warranty period of the 4195A, the cost of the replacement flexible 
disc must be paid for by the user. 


7-3. SAFETY CONSIDERATIONS 


The 4195A conforms to the safety requirements of the IEC ( International Electromechanical 
Committee ) Safety Class 1 instrument, and is shipped from the factory in a safe condition. 


7-4. SERIAL NUMBER 


Hewlett-Packard uses a two-part, nine character serial number stamped on the serial num- 
ber plate ( see Figure 7-1 ) attached to the instrument’s rear-panel. The first four digits and 
the letter are the serial prefix, and the last five digits are the suffix. The letter placed be- 
tween the two sections identifies the country where the instrument was manufactured. The 
prefix is the same for all identical instruments; it changes only when a change is made to the 
instrument. The suffix, however, is assigned sequentially and is different for each instru- 
ment. The contents of this manual apply to instruments with the serial number prefixes 
listed under Serial Numbers on the title page. 


SERIAL NO 


MADE IN JAPAN 


Figure 7-1. Serial Number Plate 
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An instrument manufactured after the printing of this manual may have a serial number 
prefix that is not listed on the title page. This unlisted serial number prefix indicates the 
instrument is different from those described in this manual. The manual for this new instru- 
ment may be accompanied by a yellow Manual Changes supplement or have a different 
manual part number. This supplement contains "change information" that explains how to 
adapt the manual to the newer instrument. 


In addition to change information, the supplement may contain information for correcting 
errors ( Errata) in the manual. To keep this manual as current and accurate as possible, 
Hewlett-Packard recommends that you periodically request the latest Manual Changes sup- 
plement. The supplement for this manual is identified with this manual’s print date and part 
number, both of which appear on the manual’s title page. Complimentary copies of the 
supplement are available from Hewlett-Packard. If the serial prefix or number of an instru- 
ment is lower than that on the title page of this manual, see APPENDIX A, MANUAL 


CHANGE. 


For information concerning a serial number prefix that is not listed on the title page or in the 
Manual change supplement, contact the nearest Hewlett-Packard office. 


7-5. SPECIFICATIONS 


Table 7-1 lists the complete specifications for the HP 4195A. These specifications are the 
performance standards or limits against which the 4195A is tested. Table 7-1 includes sup- 
plemental characteristics which are not specified in the specifications. The supplemental 
characteristics are included as additional information for the operator. To distinguish the 
specification from the supplemental characteristics, ‘Typical’, ‘Nominal’, or ‘Approximately’ 
are attached to the supplemental characteristics. When shipped from the factory, the 4195A 
meets the specifications listed in Table 7-1. The specification test procedures are covered in 
the Performance Test in the Maintenance Manual. 


The 4195A has the Options as listed in Table 7-2. Options are modifications to the standard 
instrument that implement the user’s special requirements for minor functional changes. 


Table 7-3 lists the furnished accessories which are shown in Figure 1-1. The accessories 
available for the 4195A are listed in Table 7-4. Table 7-5 shows the accessory selection 
guide. 

7-6. RACK/HANDLE INSTALLATION 

This paragraph describes the installation procedure for the Front Handle Kit ( Option 907 ), 


the Rack Flange Kit ( Option 908 ) and the Rack & Handle Kit (Option 909 ). Figure 7-2 
shows the installation location for the parts, and the part number of these kits. 
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Description Kit Part Number 
[Upper Unit [Lower Unit 


Option 907 Handle Kit 5061-9689 | 5061-9691 

Option 908 Rack Flange Kit 9061-9677 5061-9679 

@ Option 909 | Rack & Handle Kit 5061-9683 | 5061-9685 
Figure 7-2. Rack Mount Kits 


7-6-1. FRONT HANDLE KIT 


This kit is installed to facilitate instrument handling on the bench, due to the 4195A’'s weight 
(41 Kg). 


PROCEDURE: 


1. Remove the adhesive-backed trim strip (1) from both sides of the front panel frame 
for the both units ( Control Unit, and Measurement Unit ). 


2. Attach the handles (3) to both sides of the front panel frame with the screws pro- 
vided, and attach the trim ( 4). 
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7-6-2. RACK FLANGE KIT AND RACK & HANDLE KIT 


The Rack Flange Kit is required to rack-mount the 4195A in a cabinet. The Rack & Handle 
Kit are used to rack-mount the 4195A in a cabinet, with a handle. 


PROCEDURE: 


1. Remove the Rear Panel Lock Foot Kit, or the four feet of the Control Unit, and the 
four feet of the Measurement Unit ( refer to paragraph 1-3 ). 


2. Remove the adhesive-backed trim strip (1 ) from both sides of the front panel frame. 
3. a) For Rack Flange Kit 


Attach the rack mount flange ( 2 ) to both sides of the front panel frame with the 
screws provided. 


b) For Rack & Handle Kit 


Attach front handle (3) and rack mount flange (5) to both sides of the front 
panel frame with screws provided. 


4. Install an instrument support rail on each side of the instrument rack. The instru- 
ment support rails, used to support the weight of the instrument, are included with 


HP rack-mount cabinets. 


THE WEIGHT OF THE 4195A MUST BE SUPPORTED BY INSTRUMENT SUPPORT 
RAILS INSIDE THE INSTRUMENT RACK. DO NOT, UNDER ANY CIRCUMSTANC- 
ES, ATTEMPT TO RACK-MOUNT THE HP 4195A USING ONLY THE FRONT 
FLANGES. 


THE 4195A’S CONTROL UNIT IS HEAVY ( APPROXIMATELY 25 kg. ). USE EX- 
TREME CARE WHEN LIFTING IT. 


5. Two people should lift the 4195A to its position in the rack on top of the instrument 
support rails. 


6. Use the appropriate fasteners to fasten the 4195A’s Rack-Mount Flanges to front of 
the rack-mount cabinets. 
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7-7. BOTTOM FEET/TILT STAND 

How To Remove The Bottom Foot 

The 4195A has feet attached to the bottom cover of each unit when it is shipped from the 
factory. The bottom feet must be removed, when connecting the control unit and the mea- 
surement unit of the 4195A, or rack-mounting the 4195A. 

1. Lift the tab of the bottom foot. 

2. Slide the bottom foot in the direction of the tab. 

How To Use The Tilt Stand 

The front of the 4195A can be lifted by using the tilt stand. 

1. Lift the front of the 4195A. 


2. Pull the tilt stands down into the down locked position. 


THE 4195A IS HEAVY ( APPROXIMATELY 41 kg ). USE EXTREME CARE WHEN 
LIFTING IT. 
7-8. STORAGE/REPACKING 
This paragraph describes the environment for storing or shipping the 4195A, and how to 
repackage the 4195A for shipment when necessary. 
7-8-1. ENVIRONMENT 


The 4195A should be stored in a clean, dry environment. The following environmental 
limitations apply for both storage and shipment. 


Temperature: -40°C to 70°C 
Humidity: <95% RH ( @ 40°C) 


To prevent condensation from taking place inside of the 4195A, protect the instrument 
against temperature extremes. 


CAUTION 


When storing or moving the 4195A, be sure micro flexible disc is not in the disc 
drive. (Inserting the protective plastic dummy disc is recommended.) 
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7-8-2. ORIGINAL PACKAGING 


Containers and materials identical to those used in factory packaging are available from 
Hewlett-Packard offices. If the instrument is being returned to Hewlett-Packard for servicing, 
attach a tag indicating the service required, the return address, the model number, and the 
full serial number. Mark the container FRAGILE to ensure careful handling. In any cor- 
respondence, refer to the instrument by model number and its full serial number. 


7-8-3. OTHER PACKAGING 


The following general instructions should be used when repacking with commercially avail- 
able materials: 


1 


Wrap the 4195A in heavy paper or plastic. If shipping to a Hewlett-Packard sales 
office or service center, attach a tag indicating the service required, return ad- 
dress, model number, and the full serial number. 


Use a strong shipping container. A double-walled carton made of at least 350 
pound test material is required. 


Use enough shock absorbing material ( a3 to 4 inch layer ) around all sides of 
the 4195A to provide a firm cushion, and to prevent movement of the 4195A 
inside of the container. Protect the front-panel using cardboard. 

Seal the shipping container securely. 


Mark the shipping container FRAGILE to help ensure careful handling. 


In any correspondence, refer to 4195A by model number and full serial number. 


CAUTION 


Before packing the 4195A for shipment, the Rear Panel Lock Foot Kit, which 
secures the control unit to the measurement unit, must be removed. The units 
must be packaged separately to prevent damage during transit. 


NOTE 


When returning the 4195A to the HP service office, return both units: Control unit 
( upper unit ), and Measurement unit ( lower unit ). 
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Table 7-1. Specifications ( 1 of 15 ) 


These specifications describe the instrument's warranted performance over the 
temperature range of 0 to 55°C (except where noted). The supplemental char- 
acteristics are intended to provide information useful in applying the instrument, 
these parameters are non-warranted performance parameters. These are de- 
noted as "typical", "nominal", or "approximate". 


--- GENERAL --- 


OPERATING ENVIRONMENT: Temperature: 0°C to 55°C 
Humidity: <95% RH ( at 40°C ) 

STORAGE TEMPERATURE: -40°C to 70°C 

SAFETY: Based on IEC-348, ANSI-C-39.5 

EMI: Based on FTZ-526/527 

POWER REQUIREMENTS: 100, 120, 220 V 10%, 240 V -10% +5%, 48 Hz to 
66 Hz, 500 VA ( max ) 

DIMENSIONS: Approximately 425(W) x 375(H) x 620(D) (mm) 

® WEIGHT: Approximately 41 kg 
EXTERNAL TRIGGER: Rear Panel BNC(f), TTL level 
USER PROGRAM TRIGGER: Rear Panel BNC(f), TTL level 


EXTERNAL STANDARD FREQUENCY INPUT (EXT REFERENCE connector): 


Frequency: 10/N MHz, <10 ppm (N is integer from 1 to 10 ) 
Level: -5 to +5 dBm ( Typical ) 

Input Impedance: Approximately 50Q 

Connector: BNCi(f) 


STANDARD FREQUENCY OUTPUT: 


10 MHz OUTPUT connector: 


Frequency: 10 MHz, +20 ppm at 23 +5°C 
Level: Typical O dBm 
Connector: BNC (f) 


REFERENCE OVEN connector: ( Option 001 only ) 


Frequency: 10 MHz, +1 ppm at 23 +5°C 
Level: Typical 2 dBm 
Connector: BNO (f) 
@ 8 BIT INPUT/OUTPUT: D-SUB connector ( 25 pin ), TTL level 
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--- BASIC SPECIFICATIONS --- 


NETWORK MEASUREMENT 


SOURCE: 
Frequency: 
e Range: 10 Hz to 500 MHz 
e Resolution: 1 MHz 
e Accuracy: +20 ppm ( 23 +5°C ) 
+1 ppm (23 +5°C; with Option 001 ) 
e Stability: +5 x 10°®/day (23 +5°C; Typical ) 
+41 x 10°®/day (23 +5°C; with Option 001 ) 
Output: 
e Range: -50 to+15 dBm at 502 
e Resolution: 0.1 dB 
@ Unit: dBm, dBuV, Vrms 
e Level Accuracy: 
Accuracy: +0.5dB at +10 dBm, 50 MHz (23 +5°C ) 
Linearity: +0.5dB at -35 to +10 dBm 
Flatness: +1.5 dB 
e Impedance: Nominal 50Q 
Return Loss ( Typical ): @ 
> 15 dB (at < +5 dBm) 
. > 10 dB (at > +5 dBm) 
e Connector: Type-N(f) connector 
e Spectral Purity: | 
Harmonics: | <-30 dBc at10dBm 
Non-Harmonic Spurious: <-50 dBc at10dBm 
Phase Noise: < -100 dBc/Hz at 20 kHz offset, SPAN <2.4 MHz | 
Sweep: 
e Sweep Parameter: Frequency, Power, and DC Bias Voltage 
e Power Sweep Range: Max. 26 dB at -50 to +15 dBm 
e Power Sweep Linearity: +0.2 dB/10 dB at -50 dBm to +10 dBm 
e Sweep Type: Liner, Log, CW, Programmed Points, and Partial 


Programmed Points Sweep: Sweeps the points set to the programmed points 
table. The sweep points, and resolution band width 


can be set. 
Partial Sweep: Sweeps one part of the sweep range. 
e Sweep Mode: Continuous, Single, Manual 
e Trigger Mode: Internal, External, Manual 


e Number of Measurement Points: 
2 to 401 points 
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e Sweep Time: 


Depends on RBW and sweep time. 


Measurement Time/point 


approximately 3 msec 


approximately 5.3 msec . 
approximately 36 msec 
approximately 254 msec 


DC Bias Level: 
e Range: 
e Resolution: 
e Accuracy: 


RECEIVER: 


Input: 
e Frequency Range: 
e Inputs: 
Connector: 
Resolution Band Width: 
Impedance: 


Attenuator: 
IF Range: 


Input Range: 


e Maximum Input Level: 
e Damage Level: 
e Input Cross Talk: 


-40 to +40 V ( Max. 20 mA ) 
10 mV 
+(0.12%+5mvV) at23 +5°C 


10 Hz to 500 MHz 

4 Inputs (R1, T1, R2, T2 ) 

Type-N(f) connector 

3 Hz to 300 kHz, 1, 3, 10 steps 

Nominal 502 

Return Loss >= 15 dB 

0 to 50 dB, 10 dB step ( for all Inputs ) 

Normal mode or High Sensitivity mode is selectable. 
High Sensitivity mode is effective at the low level 
signal measurement. 

Input range is changed by the Attenuator and IF 
range, as follows. The value of Input Range is 
displayed on the System Message Line. 


IF Range 


Attenuator High Sensitivity mode 


+20 dBm at 50Q 

+30 dBm or +7 VDC ( Typical ) 
< -100 dB at < 400 MHz 

< - 90 dB at > 400 MHz 
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Magnitude Ratio (T/R): 
e Dynamic Range: > 100 dB 
e Resolution: 0.001 dB 
e Dynamic Accuracy ( at 23 +5°C ): 


DYNAMIC ACCURACY [+dB] 


-10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 
INPUT LEVEL [dBm] 


Where: IF range: Normal mode 
Attenuators: 0 dB 
Reference Input Level: -30 dBm 
Resolution Band Width: 10 Hz 


e Frequency Response: ( The frequency response error can be reduced by 
jeciasiimaiil 


FREQUENCY RESPONSE [dB] 


10 100 1K 10K 100K 1M 10M: 100M 500M 
200M 
FREQUENCY [Hz] 


Where, the Input Attenuators for two inputs must be 
the same value, respectively. 
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Phase: 
e Range: +180 deg 
e Resolution: 0.01 deg 


DYNAMIC ACCURACY [+deg] 


-10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 


INPUT LEVEL [dBm] 
@ Where: IF range: Normal mode 


Attenuators: 0 dB 
Reference Input Level: -80 dBm 
Resolution Band Width: 10 Hz 


e Frequency Response: (Deviation from linear phase. The frequency 
response error can be reduced by the Normalize.) 


FREQUENCY RESPONSE [deg] 


3 : : H : i : H : i : : : 
3 € ¢ a s ' oy iT . i) ~ ' 3 6 $ 1 e 
SccccccsctcccctoccccvebocsecnscseceseceresecsersesscebennsscseeneteeeeseeessecrasstBereaseenseseseeeseasacesasees een ergrn nes en aeceseane sen sen seteessaesosesssenevacsseresensassnerunnnnereneeraraincapasussassbacssansseaensesnasrseonsyseaees 


10 100 1K 10K 100K 1M 10M: 100M 500M 


| | | 200M 
FREQUENCY [Hz] 


Where, the Input Attenuators for two inputs must be 
the same value, respectively. 
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Group Delay: 
e Range: 
e Resolution: 
e Aperture Frequency: 


e Accuracy ( at 23 +5°C ): 


Calibration: 
@ NORMALIZE: 


e 1 Port Partial Calibration: 


e 1 Port Full Calibration: 


e Port Extension: 


100 fsec to 500 sec 
(2.78 x 10°* )/( Aperture Frequency by Hz ) sec 
0.5% to 100% of SPAN at 401 point sweep 
P/{360( |deg| ) x F} sec 
Where: P: Dynamic Phase Accuracy (deg) 

F: Aperture Frequency ( Hz ) 


Compensates for the frequency response error at 
the transmission or reflection measurement. 
Compensates for the frequency response error and the 
directivity error. 

Compensates for the frequency response error, the 
directivity error, and the source match error. 


Compensates for phase shift existing in the exten- 
sion from the calibration plane. A new reference 
plane can be defined from -999.99 to +999.99 cm 
with 0.01 cm resolution. 
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SPECTRUM MEASUREMENT 
Frequency: 
e Measurement Range: 10 Hz to 500 MHz 


e Accuracy (CENTER, SPAN, START, STOP ): 
+20 ppm (23 +5°C) 
+1 ppm ( 23 +5°C, Option 001 ) 


e Resolution: 
Resolution Bandwidth( 3 dB ): 3 Hz to 300 kHz, 1, 3, 10 steps 
Selectivity (60 dB/3 dB ): 


<4.5 at RBW < 30 Hz 
<9 at 100 Hz < RBW < 10 kHz 
<8.5 at RBW > 30 kHz 


Band Width Accuracy: +10% 


e Standard Frequency Stability: +5 x 10°°/day (23 +5°C, Typical ) 
+1 x 10°®/day (23 +5°C, with Option 001 ) 


e Noise Sideband: <-100 dBc/Hz at 20 kHz offset, SPAN<2.4MHz 


<-100 dBc/Hz at 1 kHz offset, SPAN<2.4 MHz 
@ <-90 dBc/Hz at 100 Hz offset, SPAN<2.4 MHz 


e SSB Noise ( Typical ): 


[ dBc/Hz | 


10 100 1k 10k 100k 1M 10M 
Frequency offset from carrier ( f ) [Hz ] | 
( @ 400 MHz, SPAN = 2.4 MHz ) 
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Input Characteristics: 
e Inputs: 4 Inputs (R1, T1, R2, T2 ) 


e Impedance: Nominal 50Q 
Return Loss 215 dB 


e Attenuator: 0 to 50 dB, 10 dB step ( for all Inputs ) 


e IF Range: Normal mode, Low Distortion mode, or High Sen- 
sitivity mode is selectable. 


e Input Range: Input Range is changed by the Input Attenuator, 
and IF Range, as follows. The value of Input Range 
is displayed on the System Message Line. 


IF Range 


e Maximum Input Level: +20 dBm 
e Damage Level: +30 dBm or +7 VDC ( Typical ) 
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Amplitude: 
e Measurement Range: -135 dBm to +20 dBm 
e Unit: dBm, dBuV, Vrms, dBm/Hz, and uVrms//Hz 
e Accuracy: +1.0 dB at 50 MHz, 23 +5°C ( at the upper limit 


level of Input Range ) 


e Linearity (at 23+5°C): 


cy 
uo] 
= 
2 
fe 
pO 
5 
ml 
(dB) 
Each Input level 
(-30 to +20 dBm, 10 dB step) 
Where: IF Range: Low Distortion mode 
Resolution Band Width: 10 Hz 
e Frequency Response: +1.5 dB when Attenuator= 10 dB 
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Dynamic Range: (at 23 +5°C) 


e Spurious Response: <-70 dBc 
(at the frequency offset from carrier >100 kHz when 
SPAN > 2.4 MHz) 


e 2nd Harmonics Distortion: <-70 dBc referenced to the sinusoidal signals ( 
>2 MHz ) which is equal to every Input Ranges 


( IF Range: Low Distortion mode ) 


e 3rd Order Intermodulation 
Distortion: <-80 dBc referenced to two sinusoidal signals 
(>2 MHz; 500 kHz separation) which are lower 
6dB than every Input Ranges 
(IF Range: Low Distortion mode) 


e Residual Response: -110 dBm at 2100 kHz, Attenuator= 0 dB 
( IF Range: High Sensitivity mode ) 


e Averaging Noise Level ( Typical ): 


AVERAGING NOISE LEVEL [dBm] 


10 100 1K 10K 100K 1M 10M 100M SOOM 
2M 
FREQUENCY [Hz] 


Where: IF Range: High Sensitivity mode 
Attenuator: 0 dB 
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e Dynamic Range Chart: 


30 Sensitivity (typical, > 2 MHz) 


ereeyet Goes 2nd Harmonics Distortion (typical) 


40 
— --— 3rd Order Intermodulation 
Distortion (typical) 


50 


60 


70 


80 


S/N / Distortion-Free Dynamic Range [ dB ] 


90 


IF Range : Low Distortion Mode 
Input Attenuator : 0 dB 
Input Range : -30dBm 


100 


Input Level [ dBm ] 


Sweep: 
@ Sweep Type: Liner, Log, CW, Programmed Points, and Partial 
e Sweep Mode: Continuous: Single, and Manual 
e Trigger Mode: Internal, External, and Manual 


e Sweep Time: (where Display points : 401 points) 


500 MHz } 300 kHz approximately 


100 MHz | 300 kHz approximately 
50 MHz | 300 kHz approximately 

1 MHz 3 kHz approximately 
100 kHz | 300 Hz approximately 
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IMPEDANCE MEASUREMENT 


The following specifications are applied only when the 4195A is used with the HP 41951A 
Impedance Test Kit. 


Measurement Parameter: iZ|, |Y|, @,R, X, G, B,L, C, D, Q(=1/D) 
Frequency Range: 100 kHz to 500 MHz 
Test Signal Level: -62 dBm to +3 dBm at 50Q load 
DC Bias Level: +40 V ( Max. 20 mA ) 
Measurement Range: 30 mQ to 30 kQ 
(Typical, after a 1 Port Calibration) 

Measurement Basic Accuracy: (Typical,at 23 +5°C, after a 1 Port Calibration) 

IYIS IZ12 10pF 1pF el 10£F 


30mH 10mH 100uH 10uH 


al ESAS 
ISX . ® 
SOK 
COO ws 


— 
aw 


10m 10 


Ni 
RS 


4 CV ss 
| [fSSe 


> 
A VAANO. an 
XC XaX > 


10 100m sour SC we SZ 
CL 


100K 300K 1M 10M 100M 500M @ 
Test Frequency [Hz] 
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Error Correction Capability: 


Equivalent Circuit Analysis Capability: 


e Approximation: 


e Simulation: 


e 1 Port Full Calibration 
e Open/Short Offset Compensation 
e Port Extension 


Approximate equivalent circuit constants using 
impedance measurement data. 


Simulate the frequency characteristics of im- 
pedance by specifying the equivalent circuit 
constants. 
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--- AVAILABLE FUNCTIONS --- 


DISPLAY AND ANALYSIS: 
Display: 


Display Format: 


Trace: 
Scale Type: 
Auto Scaling Function: 


Phase Display Extend Function: 
Video Filter: 
Comment Entry: 


Marker: 


Math Operator/Math Function: 


USER FUNCTION: 


User Math Function: 


User Defined Function: 


User Program: | 


7.5 inch color CRT 


Rectangular ( X-A&B, A-B ), Smith chart, Polar 
chart, and Table 


Maximum 4 traces 
Liner, Log 


Optimize scaling of the displayed data 


Displays continuously the phase over +180 deg. 


Average the measurement data of four 
measurements. 


Display up to a 26 character comment on the CRT. 


NEXT PEAK, Marker Target, Delta Marker, NOISE 
Marker, MKR*MAX( MIN, REF, CENTER, START, 
STOP ) 


+, -, *, /, SQR, EXP, LOG, LN, SIN, COS, TAN, 
ATAN, ABS, DIF, MAX(,), MIN(, ), COMPLEX<, > 
and etc. 


Change the format of the measured data, using the 
math operators/math functions at the real time. 


Define the control of measurement and analysis to 
a softkey. 


Control the 4195A’s operation using the internal 
program language. The program can be entered | 
using the front panel keys or down loaded from a 
host computer using HP-IB. 
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HARD COPY: 


Copy to HP plotters or printers set to the LISTEN ONLY mode without an external 
computer. 


DUMP Graphics mode: Copy the CRT display on a graphics printer. 

Color DUMP Graphics mode: Copy the CRT display on a color graphics printer 
(fixed color). 

PLOT mode: Copy the CRT display on a plotter for a color 
hardcopy. 

PRINT mode: Output measurement data in tabular form on a 
printer. 

| STORAGE 


Save/get the measurement condition, measured data, User Program (ASP), programmed 
points table to the 3.5 inch flexible disc by the internal disc drive. 


Capacity: 630 k byte, Double Sided 


Format: LIF 


REMOTE PROGRAMMING 


Based on IEEE STD 488-1978, IEEE STD 728-1982. 


Interface Function: SH1, AH1, T5, TEO, L4, LEO, SR1, RL1, PPO, DC1, 
DT1, CO, E1 
Data Output Format: ASCIl, Binary IEEE 32 or 64 bit 


Data Transfer Rate (Typical): 
Using the ENTER command with an HP 9000 series 
310 computer, 401 point data. 


Transfer Rate 


Approximately 700 msec 


Data Format 


ASCII | 


Binary 32-bit 


Approximately 40 msec 


Binary 64-bit Approximately 90 msec 
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High Stability Frequency Reference 
Test Frequency Accuracy: +1 ppm (23 +5°C ) 
Stability: +1 x 107®/day (23 +5°C) 


Front Handle Kit 


Rack Flange Kit 


Rack & Handle Kit 


Extra Operation Manual ( English ) 


Extra Operation Manual ( Japanese ) 


**: Installation procedures for these options are detailed in paragraph 7-6. 


Table 7-3. Furnished Accessories 


Description : Qty. HP Part Number or Model Number 


Disc Kit . 04195-61001 
3.5inch Disc ( 2ea. ) 
Disc Case ( 1ea. ) 


Cable Assy ( Power ) 04194-61603 


Cable Assy ( Control ) 04194-61602 


BNC-BNC Cable : 8120-1838 


BNC-BNC Cable 04194-61601 
(Option 001 only) 


Rear Panel Lock Foot 
Kit Full Modules ; 5061-9699 


Power Cable ; 8120-1378 
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11850C/D 


Three-Way Power Splitters 


The 11850C/D are used with the 4195A for the 
transmission measurement from 10 Hz to 500 MHz. 


Insertion Loss (Nominal): 
11850C: 9.5 dB +1 dB/GHz 
11850D: 7.8 dB 

Equivalent Source Match: 30 dB at 1.38 GHz 

Input Port Match: 20 dB at <1.3 GHz 

Maximum Operating Level: +20 dBm 

RF Connectors: . 

RF Input: 502 type N(f) 
Test Port: 11850C: 5022 type N(f) 

11850D: 75Q type N(f) 


11667A 


Power Splitter ( Type N ) 


The 11667A is used to measure the transmission 
characteristics at 10 Hz to 500 MHz. 


Insertion Loss ( Nominal ): 6 dB 
Equivalent Source Match: 26 dB 
Input Port Match: 23 dB 

Maximum Operating Level: +27 dBm 
Connectors: 50Q type N(f) 


11852B 


50-75Q Minimum Loss Pad 


Insertion Loss ( Nominal ): 5.7 dB 

Return Loss: 26 dB ( 50Q ), 30 dB ( 752 ) 
Maximum Input Level: +24 dBm 
Connectors: 50Q type N(f) - 75Q type N(m) 
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Description 


41800A Active Probe 


The 41800A is high impedance probe used to per- 
form probing measurements when using the 4195A 
from 5 Hz to 500 MHz. 


Probe Gain: 0 dB +0.5 dB, at 50 MHz 
Input Resistance/Capacitance (Typical): 
100 kQ, 3 pF 
Frequency Response: 
+1 dB, at 50 Hz to 200 MHz 
Average Noise Level (Typical): 
10 nV/VHz, at >300 kHz 
Accessories: 
HP 10218A Probe-BNC(m) Adapter 
10:1 / 100:1 Divider 
Slip-on Spanner Ground Tip 
Ground Clip (flexible) 
Probe Tip Nut Driver 
HP 10229A Hook Tip Adapter 
Spare Probe Pin Set 
Operation Note, Carrying Case 


41952A/B Transmission/Reflection Test Set 


The 41952A/B are used with the 4195A to measure 
the transmission/reflection characteristics from 
100 kHz to 500 MHz. 


41952A: 50 Q 
41952B: 75 Q 


Impedance: 


Directivity: 
41952A: 40 dB, at 300 kHz to 200 MHz 
41952A: 35 dB, at 300 kHz to 200 MHz 
Insertion Loss (Nominal, Input to Test Port): 
41952A: 13 dB 
41952B: 19 dB 
Effective Source Match (Test Port): 
>20 dB, at 2300 kHz 
Connector (Test Port): 
41952A: 50 Q, type N(f) 
41952B: 75 Q, type N(f) 
Accessories: 
50 Q N(m)-N(m) Cable 
11852B Minimum Loss Pad ( 41952B only ) 
Operation Note, Carrying Case 
Option: 
Option 009 ( 41952B only ): 
Delete N(m)-N(m) cable and 11852B 
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85044A/B 


35676A/B 


Description 


Transmission/Reflection Test Set 


The 85044A/B are used with the 4195A to measure 
the transmission/reflection characteristics from 
300 kHz to 500 MHz. 


Directivity: 35 dB at <1.3 GHz 
Insertion Loss: 
(Nominal, Input to Test Port) 
85044A: 12.5 dB + 0.5 dB/GHz 
85044B: 22 dB + 1 dB/GHz 
Equivalent Source Match ( Test Port ): 
85044A: 15 dB at <2 MHz, 20 dB at <1.3 GHz 
85044B: 15 dB at <2 MHz, 17 dB at <1.3 GHz 
Maximum Operating Level: +20 dBm 
DC Bias Range: +30 VDC, +200mA, Max. | 
+500 mA 
Connector ( Test Port ): 
85044A: 7 mm 
85044B: 75 Q type Nif) 
Accessories: 
85044A: 7 mm-50 Q type N(f) Adapter ( 1 ea. ) 
85044B: 11852B Minimum Loss Pad (1 ea. ) 


50/75 Q Reflection/transmission Test Kit 


The 35676A/B are used with the 4195A for the | 
transmission/reflection measurement from 10 Hz to | 
200 MHz. | 


Test Port Impedance: 

35676A: 50 2 42% 

35676B: 75 Q +2% 
Insertion Loss ( Input to Test port ): 

10 dB +1 dB 

Equivalent Directivity: > 40 dB 
Equivalent Source Match: 

35676A: > 30 dB 

35676B: > 25 dB 
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GENERAL INFORMATION 


Table 7-4. Available Accessories ( 4 of 7 ) 


ee ne 


11851B RF Cable Kit | 
610 mm 50 Q cable ( 3 ea. ), 810 mm cable ( 1 ea. ) 


11857B 75 Q Type N Test Port Extension Cables 
610 mm cable (2 ea.) 

11853A 50 {2 Type N Accessory Kit 

11854A 50 {2 BNC Accessory Kit 

11855A 75 Q Type N Accessory Kit 


11856A 75 Q BNC Accessory Kit 


85031B 7 mm Calibration Kit 
85032B 50 2 Type N Calibration Kit 


85033C 3.5 mm Calibration Kit 


85036B 75 Q Type N Calibration Kit 


85033A SMA Calibration Kit 
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Table 7-4. Available Accessories (5 of 7 ) 


Model : Description 


41951A Impedance Test Kit 


The 41951A is used with the 4195A for the im- 
pedance measurement from 100 kHz to 500 MHz. 


Contains the following accessories in a_ carrying 
case. 


Impedance Test Adapter 
50 © Termination 

Open Termination 

Short Termination 
N(m)-N(m) Adapter 
N-type Cable 

BNC Cable 

Operation Note 
Carrying Case 


16091A Coaxial Fixtures 


Test Fixtures ( coaxial termination type ) for holding 
a piece of sample holders accommodate a cylindri- 
cal sample in their respective inner chambers. Two 
kinds of fixtures fit samples dimensions given 
below: 


fe] 20mm 
20 mm 


Usable frequency range: DC to 1000 MHz. 
Electrical length: 1.87 cm ( typical ). 
Maximum applied dc bias voltage: + 40 V. 


NOTE: The 16091A fixture of 7 mm inner diameter ( 
P/N 04191-85302 ) is the OS standard ter- 
mination furnished with the HP 41951A. 
Thus, this fixture is not supplied with the 
16091A fixture set since the OS termination 
can be used. 
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GENERAL INFORMATION 


Table 7-4. Available Accessories ( 6 of 7 ) 


Description 


16092A Spring Clip Fixture 


Test Fixture ( direct attachment type ) for measure- 
ment of both axial and radial lead components and 
leadless chip elements. Spring clip contacts are 
capable of holding samples of dimensions given 
below: 


2~24mm 


A combined slide gauge provides direct read-out of 
the physical length of the test sample. 

Usable frequency range: dc to 500 MHz 

Electrical length: 0.34 cm typical 

Maximum applied dc bias voltage: +40 V. 


16093A Test Fixture 


Test Fixture ( direct attachment type ) for measure- 
ment of both axial and radial lead miniature compo- 
nents. Two binding post terminals at an interval of 
7 mm on the terminal deck ensure optimum contact 
of terminals and sample leads. 


Usable frequency range: dc to 250 MHz 
Electrical length: 0.34 cm typical 
Maximum applied dc bias voltage: + 40V. 
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GENERAL INFORMATION 


Table 7-4. Available Accessories ( 7 of 7 ) 


Description 


16093B | Binding Post Fixture 


Test Fixture ( direct attachment type ) for general 
measurement of both axial and radial lead compo- 
nents. Three binding post terminals are located on 
the terminal deck as shown below: 


Usable frequency range: dc to 125 MHz 
Electrical length: 0.34 cm typical 
Maximum applied dc bias voltage: +40 V. 


16094A Probe Fixture 


Test Fixture for measurement of circuit impedances 
and components mounted on circuit assemblies. 
The probe adapter unit can be attached at the tip of 
an extension line connected to the test port. The 
probe connector fits APC-7 connector of a coaxial 
test cable or a flexible air line. Probe needle inter- 
val is variable from 1mm to 15mm. Electrical 
length compensation in the instrument must be 
adjusted for probe cable length. 


Usable frequency range: DC to 125 MHz. 
Electrical length: 2.32 cm (typical). 
Maximum applied dc bias voltage: +40 V. 
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GENERAL INI'ORMATION 


Table 7-5. Accessories Selection Guide for Network Measurement 


502 75Q 
T/R T/R 


Le | 
11850C 11850D 
11667A 
41952A |41952A** 41952B 
35676A |35676A** 35676B 
11851B | 11851B 11851B | 11857B | 11857B 
| 11857B 
11853A | 11853A | 11853A 11855A | 11855A | 11855A 
11854A | 11854A | 11854A 11856A | 11856A | 11856A 
85031B | 85031B 
85036B | 85036B 


85032B | 85032B 
85033C | 85033C 
it Transmission measurement 
T/R: Transmission/Reflection measurement 
For S-Parameter measurement, two sets of the same model ( Option 009 
for 41952B ) are required. 


Power Splitter 


Test Set 


Accessory Kit 
N-type 
BNC-type 


41952B** 
35676B** 


Calibration Kit 
7mm 
N-type 

3.5mm 


>: S-Parameter measurement 


*i. 
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APPENDIX A 
MANUAL BACKDATING 


This appendix contains the information required to adapt this manual to earlier versions or 
configurations of the HP 4195A than the current printing date of this manual. The informa- 
tion in this manual applies directly to HP 4195A Network/Spectrum Analyzers whose serial 
number prefix is listed on the title page of this manual. 


To adapt this manual to your HP 4195A, refer to Table A and B, and make all of the manual 
changes listed opposite your instrument’s serial number and ROM-based firmware's version. 


Instruments manufactured after the printing of this manual may be different than those 
documented in this manual. Later instrument versions will be documented in a manual 
changes supplement that will accompany the manual shipped with that instrument. If your 
instrument serial number is not listed on the title page of this manual or in Table A, it may be 
documented in the yellow MANUAL CHANGES supplement. Refer to the description of the 
REV? command in paragraph 6-5-3 for confirmation of the ROM-based firmware’s version. 
For additional information on serial number coverage, refer to SERIAL NUMBER in SECTION 
7 of this Operation Manual. 


Table A. Manual Changes by Serial Number 
Serial Prefix Make Manual Changes 
or Number 
There are no earlier versions or configurations than the 
printing date of this manual. 
Table B. Manual Changes by Firmware’s Version 
Make Manual Changes 


CHANGE 1 


1) Add the following NOTE to procedure 5 of paragraph 3-4, IMPEDANCE MEASURE- 
MENT EXAMPLE. 


NOTE 


If the 0S/O0 2 offset compensation is used to compensate for residual impedance 
and stray admittance of the test fixture, press the ‘return’ softkey, the “‘COMPEN 
menu’ softkey, the appropliate compensation type softkey, and ‘return’ softkey. 
Refer to paragraph 4-8, for details. 


2) When the calibration/compensation are used (‘CORRECTN on off’ softkey is set to 
on), Cor will be displayed in the function area of the screen. When the stimulus 
A-1 


MANUAL BACKDATING 


setting is changed from the setting used for calibration/compensation, Cor? will be 
displayed instead of Cor. 


3) When the TRACE VIEW key is pressed, the ‘STORE A,B>C,D’ softkey label will be 
displayed on the sixth line from the top of the softkey area. 


A-2 


ERROR MESSAGES AND INSTRUCTIONS 


APPENDIX B 


ERROR MESSAGES AND INSTRUCTIONS 


Appendix B lists the 4195A’s error messages and instructions, with brief descriptions, in 
alphabetical order. 


The 4195A displays error messages and instructions on the System Message Line to inform 
the user of error conditions, and to guide the user in the operation of the 4195A. 


The error messages are displayed in red, and are listed in this appendix in Bold face type. 
The action that caused error will be ignored and the error will not affect the 4195A. Opera- 
tion instructions are displayed in yellow, and are listed herein as normal ( unbolded ) type 
face. 


NOTE 


The black triangle (> ) and black bullet ( e ) indicate that Bit 5 ( Error ) and Bit 3 
( End Status ) of the HP-IB status byte are set, respectively, when the message is 
displayed. If the bit is enabled for SRQ (service request ), Bit 6 ( RQS ) of the 
HP-IB status byte is also set. Refer to paragraph 6-5-7. 


-A- 
Message Description 


> Allowed only in IMPEDANCE ‘CALC EQV para’ softkey was pressed 
when the 4195A was not in the im- 
pedance mode. Equivalent circuit ap- 
proximate value calculation may be per- 
formed only while in the Impedance 
configuration. 


> Allowed only in IMPEDANCE/S11/S22 ‘EQV CKT’ or ‘SIMULATE f-char’ softkey 
was pressed when the configuration was 
not impedance, $11, or S22. Equivalent 
circuit frequency response simulation 
may be performed only while in the Im- 
pedance, $11, or S22 configuration. 


> Allowed only in Z-@/Y-8/R-X/G-B ‘EQV CKT’ or ‘SIMULATE f-char’ softkey 
was pressed when the impedance mea- 
surement parameter was not |Z|-@, |Y]|- 
6, R-X, or G-B. When in impedance 
configuration, the equivalent circuit fre- 
quency response simulation can be per- 
formed only for the |Z|-@, |Y|-9@, R-X, or 
G-B parameters. When in the $11 or S22 
configuration any measurement parame- 
ter may be used. 
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A/B data stored into C/D 


> A:RAM R/W err, adrs=ddddddH 


err-bit=ddddH 


> A:ROM allocation error 


> A:ROM check sum error, ID=dd 


> A:ROM combination mismatch 


Message 


> Back up RAM data lost 


> Bias must be -40 to +40 V 


BTM value has changed 


> B:RAM R/W err, adrs=ddddddH 
err-bit=ddddH 


> B:ROM allocation error 


> B:ROM check sum error, ID=dd 


LERROR MESSAGES AND INSTRUCTIONS 


B-2 


The ‘STORE A,B>C,D’ softkey was 
pressed. Trace data in A and B registers 
is stored in registers C and D. 


Hardware failure. The 4195A will need to 
be repaired. Contact your nearest 
Hewlett-Packard office. 


Hardware failure. The 4195A will need to 
be repaired. Contact your nearest 
Hewlett-Packard office. 


Hardware failure. The 4195A will need to 
be repaired. Contact your nearest 
Hewlett-Packard office. 


Hardware failure. The 4195A will need to 
be repaired. Contact your nearest 
Hewlett-Packard office. 


Description 


The data in the battery back up RAM has 
been destroyed, and the RAM was initial- 
ized. The rechargeable battery may be 
discharged. Leave the 4195A on for two 
full days to allow the battery to fully 
recharge. If this message appears fre- 
quently at turn on, the battery or the 
charging circuit may be faulty. Contact 
your nearest Hewlett-Packard office. 


Attempted to enter a voltage value greater 
than +40 V. The DC source voltage must 
be less than or equal to +40 V. 


Appears when a reference ( top of scale ) 
value less than or equal to the bottom 
value is entered. The bottom value was 
automatically changed in order to keep it 
less than the reference value. 


Hardware failure. .The 4195A will need to 
be repaired. Contact your nearest 
Hewlett-Packard office. 


Hardware failure. The 4195A will need to 
be repaired. Contact your nearest 
Hewlett-Packard office. 


Hardware failure. The 4195A will need to 
be repaired. Contact your nearest 
Hewlett-Packard office. 
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> B:ROM combination mismatch 


Message 


Cal completed (TURN ON "CORR" KEY) 


ERROR MESSAGES AND INSTRUCTIONS 


Compen completed (TURN ON "CORR" KEY) 


CAL must be done at first 


Calculating CAL coefficient 


Calculating EQV parameters 


Calculating f characteristics 


Calculation complete 


Calibration aborted 


Calibration data are interpolated 


Calibration not allowed in SPECTRUM 


B-3 


Hardware failure. The 4195A will need to 
be repaired. Contact your nearest 
Hewlett-Packard office. 


Description 


Is displayed when all data for calibration 
has been taken. Turn the ‘CORRECTCN 
on off’ softkey to set the calibration func- 
tion to on. 


ls displayed when all data for compensa- 
tion has been is taken. Turn the ‘COR- 
RECTCN on off’ softkey to set the com- 
pensation function to on. 


Attempted to perform the 0S/0 2 com- 
pensation data measurement before the 
calibration data measurement. 


Is displayed when the ‘CORRECTN on off 
softkey was pressed, and is displayed 
until the calculation of the calibration 
coefficient is completed. 


Appears when the ‘CALC EQV para’ 
softkey was pressed, and is displayed 
until the equivalent circuit approximation 
value calculation is completed. 


Appears when ‘SIMULATE f-char’ softkey 
was pressed, and is displayed until the 
equivalent circuit simulation calculation is 
completed. 


Appears when the equivalent circuit ap- 
proximate value calculation or simulation 
calculation is completed. 


Appears when the ‘ABORT CAL’ softkey 
was pressed during calibration. The 
aborted calibration will not affect any 
previously taken calibration data. 


Appears when error compensation was 
performed with calibration data which 
was Calculated using interpolation. 


Appears when the CAL key was pressed 
in the spectrum configuration. The Spec- 
trum configuration does not have Calibra- 
tion capability. 
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> Calibration type mismatched 


> Can’t calculate EQV parameter 


> Can’t change in smith/polar display 


> Can’t change scale >20 times /sweep 


> Can’t change while data exist 


> Can’t measure T in prog. point meas. 


> Can’t print data on this display 


> Can’t select manual sweep 


> Change parameter to Z-@/Y-@ 


Appears when an unselected calibration 
was attempted. 


Appears when equivalent circuit parame- 
ters such as R, L, Ca, or Cb cannot be 
calculated. 


Appears when you have attempted to 
change the display scale to Log when the 
display format was for a Smith or polar 
chart. Scale type (lin/log ) cannot be 
changed while using the Smith and polar 
formats. 


Appears when you attempt to change 
scale parameters such as REF, DIV, or 
BTM more than 20 times in a sweep. 
Scale parameter can not be changed 
more than 20 times during a_ single 
sweep. 


Appears when an attempt was made to 
change the sweep point parameter when 
the sweep points had already been en- 
tered into the Program Point Table. Clear 
the table before changing it. 


Appears when you have attempted to 
select the Group delay measurement 
while in a program point table measure- 
ment, or when a programmed point table 
measurement was attempted while 
making a group delay measurement. 
Group delay measurements cannot be 
performed using a program point table. 


The ‘COPY start’ softkey was pressed 
while the Equivalent Circuit Analysis 
display was on the screen and the PRINT 
mode was selected. The equivalent 
circuit analysis display can be dumped, 
but cannot be printed. 


The ‘MANUAL mode’ _ softkey was 
pressed while in the Group Delay mea- 
surement mode. Manual sweep mode 
cannot be used for group’ delay 
measurements. 


The ‘CALC EQV para’ softkey was 
pressed when the configuration was 
impedance and the measurement para- 
meter selected was not |Z|-9 or |Y|-@. 
Equivalent circuit approximate value 
calculation can be performed only for the 
|Z|-@ and |Y|-@ parameters. | 
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> Change sweep to frequency 


> Command syntax error 


> Compen allowed only in impedance 


> Compen type mismatched 


Compensation aborted 


Copy aborted 


e Copy completed 


Message 


> Delay aperture 0.5 to 100 % 


> Directory overflow 


> Disc not in drive 


> DISP syntax error 


ERROR MESSAGES AND INSTRUCTIONS 


B-5 


Attempted to use Equivalent Circuit Anal-. 
ysis when the sweep parameter was not 
frequency. Equivalent Circuit Analysis 
can only be used when the sweep para- 
meter is frequency. 


Command syntax used is not correct. 
Refer to the command syntax diagram. 


An offset compensation command was 
executed when the configuration was not 
impedance. Offset compensation may be 
used only in the impedance 
configuration. 


Appears when an attempt was made to 
perform an unselected compensation. 
For example, the ZOCMP command was 
executed when the ‘COMPEN NONE’ 
softkey was selected. 


Appears when. the ‘ABORT COMPEN’ 
softkey was pressed during compensa- 
tion. The aborted compensation will not 
affect any previously taken compensation 
data. 


Appears when ‘COPY abort’ softkey was 
pressed while a hardcopy was_ in 
progress. 


Appears when a hardcopy operation was 
completed. 


Description 


A delay aperture value out of settable 
range was entered. The delay aperture 
must be set between 0.5 and 100. 


Although there may have been room on 
the the media for the file, there was no 
room in the directory for another file 
name. A maximum of 192 files may be 
stored on a disc. 


One of the disc drive access softkeys was 
pressed when there was no disc is in the 
drive. Insert a 3-1/2 inch micro flexible 
disc. 


Syntax error existed in the DISP com- 
mand executed. 
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DIV value has changed 


> Divide by zero error 


> Down sweep not allowed in SPECTRUM 


> Duplicate file name 


Message 


> EEPROM check sum error 


> END statement not found 


ENTER to execute ALL CLEAR 


ENTER to execute FORMAT DISC 


Exit editor 


Exit programmed points table 


Exit UDF editor 


ERROR MESSAGES AND INSTRUCTIONS 


B-6 


Appears when display scale division has 
changed automatically in order to keep 
the REF/BTM relation. 


Divide by zero math error. 


The ‘DIRECTN up down’ softkey was 
pressed to select down sweep direction 
while in the spectrum configuration. 


The specified file name already exists in 
the directory. It is illegal to have two files 
with the same name on the same volume. 


Description 


Hardware failure. The 4195A needs to be 
repaired. Contact your nearest Hewleit- 
Packard office. 


Appears when an User Program ( ASP ) 
execution reached the last line without 
finding the BASIC END statement. 


Appears when the ‘TABLE ALL CLR’ 
softkey was pressed. Confirm that you 
really want to clear the table, then press 
ENTER/EXECUTE key to complete this 
operation. 


Appears when the ‘format DISC’ softkey 
was pressed. Confirm that you really 
want to initialize the disc, then press 
ENTER/EXECUTE key to initiate this 
operation. 


Appears when the ‘QUIT editor’ softkey 
was pressed to notify you that you have 
exited the User Program ( ASP ) editor. 


Appears when the ‘set end’ softkey was 
pressed to notify you that you have exited 
the Programmed Point Table editor. 


Appears when the ‘EXIT UDF edit’ softkey 
was pressed to notify you that you have 
exited the User Defined Function or 
Sweep End Function. 
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Message 


File name is undefined 


FOR NEXT syntax error 


FORMAT failed 


Fractional N loop unlocked 


Freq. must be 0.001 to 500M Hz 


Frequency span is out of calibrated range 


Message 


Get failed 


GOSUB RETURN syntax error 


GOTO syntax error 


Message 


HP-IB char string too long 


ERROR MESSAGES AND INSTRUCTIONS 


mn 


Description 


The specified file name does not exist in 
the directory. Check the contents of the 
disc with the CAT ( catalog ) command. 


User Program (ASP) BASIC statement 
construct, FOR...TO...NEXT syntax error. 
If this construct is nested more than ten 
deep, this error will also occur. 


Too many bad tracks found. The disc 
was defective, damaged, or dirty. Ap- 
pears when disc formatting 
( initialization ) failed. 


Hardware failure. The 4195A will need to 
be repaired. Contact your nearest 
Hewlett-Packard office. 


Attempted to enter a frequency value 
lower than 1mHz or higher’ than 
500 MHz. The range of frequenies which 
may be entered is 1 MHz to 500 MHz. 


Appears when the frequency setting 
is out of the calibrated frequency 
range. 


Description 


Check sum error occurred while attempt- 
ing to GET a file. 


User Program (ASP) BASIC statement 
construct, GOSUB...RETURN syntax error. 
If this construct is nested more than 10 
deep, this error message will also 
occurred. 


User Program (ASP) BASIC statement, 
GOTO syntax error. 


Description 


The character string sent via HP-IB was 
greater than the 2048 Byte limit. 
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-|- 
Message 


IF THEN syntax error 


Improper definition in sweep end fctn 


Improper delimiter 


Improper entry unit 


Improper file name.(A>Z & __ only) 


Improper file type 


Improper math definition 


Improper numeric expression 


improper scale value 


Input buffer full 


INPUT syntax error 


Integer overflow 


B-8 


Description 


User Program (ASP) BASIC statement, 
IF... THEN syntax error. If this construct is 
nested more than 10 deep, this error 
message will also occur. 


The sweep end function definition was 
improper. 


Syntax error. Delimiters such as semico- 
lon (;), carriage-return/line-feed (CR/ 
LF ), or comma (, ) were used improperly 
or no delimiter was detected. 


Setting error. Unit key such as Hz, V, 
dBm, or dBuVv is used improperly. 


Improper file name was used when get- 
ting or saving the file from/to flexible disc. 
Only upper-case characters (A to Z), 
numbers, and underscores (_ ) may be 
used. 


The 4195A can only GET ASP, PPT, 
DATA, STATE type files from a disc. 
Some ASCII and BDAT files can be read 
from the disc, if they are identical to ASP 
and DATA files, respectively. The file type 
can be determined by executing the CAT 
command. 


The user defined math definition was 
improper. 


Numeric expression is improper. For 
example, CENTER=1.0.0MHZ was 
executed. 


Scale value setting error. For example, 
negative value was used for DIV, or zero 
was used for the log scale. 


The character string entered on the key- 
board input line exceeded 88 characters. 


Syntax error existed in the INPUT com- 
mand executed. 


Appears when the result of integer cal- 
culation overflows. The integer value 
range is from -2147483648 _ to 
+2147483647. Refer to descriptions of 
binary math operators. 
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> Invalid LOG/LN argument The LOG or LN math operator was used 
improperly. 
> Invalid mass storage volume label Usually indicates that the media was not 


initialized on a compatible system. Could 
also be a bad disc. 


> Invalid parameter range Attempted to enter an out of range value. 
For example, 100 was entered as an input 
attenuator setting. 


> Invalid prog. points table Program points table is turned on or 
program table number was _ changed 
when the table was invalid. For example, 
the oscillator level selected for program 
points and -15 dBm and +15 dBm was 
registered in the same table. 


> Invalid select code number Input error. The number selected was 
wrong for the type of command selected. 
For example, selecting a number greater 
than or equal to 8 for the Configuration 
Select Command ( FNC1 through FNC7 ) 


is executed. 
> Invalid SIN/COS argument Math operator SIN or COS was improper- 
ly used. 
> Invalid SQR argument Math operator SQR was improperly used. 
Invalid step parameter The up or down arrow key was pressed 


when the changeable parameter was not 
displayed on the keyboard input line. 


ISOLATION CAL required Appears when isolation calibration data 
measurement is required. 


al a 
There are no messages beginning with J. 
-K- 
There are no messages beginning with K. 
= 
Message Description 
> Line cursor not displayed A command that uses the line cursor was 


executed when the line cursor was not 
displayed. 


@ > Line number not found ? Branch destination of User Program 
(ASP ) GOTO, GOSUB, or THEN state- 
ment was not found. 
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> Line number syntax error 


LOAD CAL required 


> LOG sweep not allowed in OSC_ dB 
Message 
> Markers not displayed 


> Mass storage hardware failure 


> Mass storage medium overflow 


Measured data are stored in MA reg. 


Measured data are stored in MB reg. 


Measuring ISOLATION 


Measuring LOAD 


Measuring OPEN 


Measuring THRU 


Measuring SHORT 


Measuring 0S 


Measuring 02 


Memory full 


ERROR MESSAGES AND INSTRUCTIONS 


Syntax error found related to the line 
number in the User Program ( ASP ). For 
example, no character space between the 
line number and the statement. 


Appears when the load calibration data 
measurement is required. 


Log sweep type cannot be selected for 
oscillator level (dBm or dBuV ) sweep. 


Description 


A command that uses a marker was 
executed when no marker was displayed. 


The disc drive hardware failure was de- 
tected during disc access. Also occurs 
when the disc was pinched and not turn- 
ing. Try reinserting the disc. 


There is not enough contiguous free 
space for the specified file size. The disc 
is full. 


Appears when ‘DEFINE MATH A’ softkey 
is pressed. 


Appears when ‘DEFINE MATH B’ softkey 
is pressed. 


Appears during isolation calibration data 
measurement. 


Appears during load calibration data 
measurement. 


Appears during open calibration data 
measurement. 


Appears during through calibration data 
measurement. 


Appears during short calibration data 
measurement. 


Appears during OS offset compensation 
data measurement. 


Appears during a 0 offset compensa- 
tion data measurement. 


Appears when the total number of pro- 

gram lines in the User Program (ASP ) © 
work area exceeds 300 lines. 
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> Memory full(all boxes used) 


Memory test in progress 


> Min. Resolution<=STEP<=SPAN 


> Multi statement not allowed 


> Must be 0<= SPAN <=full range 


Message 


> Negative data exists in A_LREG 


> N must be >= 2 in ana. range 


> N must be >= 3 in ana. range 


> N must be >= 2 in sweep range 


ERROR MESSAGES AND INSTRUCTIONS 


Attempted to fill another program point 
table when there was no room for the 
program points table. 


Appears during the power on memory 
test. 


An attempt was made to enter a step 
value less than the settable minimum 
resolution or greater than the current set 
span value. 


Command or User program (ASP) 
BASIC statement designed as_ single 
statement type was used in the multi 
statement form. 


Attempted to enter a span value less than 
O or more than the full range ( for exam- 
ple, 499 999 999.999 Hz in frequency 
sweep mode ). 


Description 


The ‘CALC EQV para’ softkey was 
pressed when one or more negative data 
exist in the A resister. When performing 
the equivalent circuit approximate value 
calculation, data in A register must be 
non-negative. (Normally measured |Z| 
or |Y| values are stored in the A register. 
So never enter negative values for the 
circuit parameters. ) 


The ‘STORE ANA RNGQ’ softkey was 
pressed when the o and * markers are at 
the same point. The number of points for 
the partial analysis range ( between o & * 
markers ) must be greater than or equal 
to 2. 


An attempted was made to use Equiva- 
lent Circuit Analysis when the number of 
points in the analysis range was less than 
3. 


The ‘STORE SWP RNQ’ softkey was 
pressed when the o and * markers were 
at the same point. Number of measure- 
ment points for partial sweep range ( be- 
tween o & * markers ) must be greater 
than or equal to 2. 
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No action has taken 


No ASP program in memory 


No calibration type selected 


NOISE allowed only in SPECTRUM 


NOP must be 2 to 401 


Not allowed in ASP 


Not allowed in LOG scale 


Not allowed in LOG sweep 


Not allowed in manual sweep 
Not allowed in present state 


Not allowed in prog. measure 


Not allowed in SMITH display 


Not allowed in user define function 


ERROR MESSAGES AND INSTRUCTIONS 
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Key other than the ENTER/EXECUTE key 
was pressed when ENTER to execute 
ALL CLEAR or ENTER to execute FOR- 
MAT DISC was displayed on the system 
message line. 


Attempted to RUN or SAVE a program, 
when no program was in the User Pro- 
gram ( ASP ) work area. 


The ‘CORRECTN on off’? softkey was 
pressed to turn on the correction when 
‘CAL NONE’ or ‘COMPEN NONE’ wasis 
selected. 


The ‘NOISE on off’ softkey was pressed 
to turn on the noise mode when in other 
than the spectrum configuration. 


An attempt was made to enter a number 
of measurement points ( NOP ) value less 
than 2 or more than 401. 


A invalid User Program ( ASP ) command 
was used the program. For example, 
UDF1 is programmed in a User Program 
( ASP ). 


Scale division cannot be set when the 
display is set to the Log scale mode. 


The CENTER, SPAN, or STEP values 
cannot be set when Log sweep is 
selected. 


The ‘@ DISP expand’ softkey was pressed 
while in the Manual sweep mode. 


A command that cannot be use in the 
current settings is executed. 


A command that will change the sweep 
parameter settings was executed while a 
programmed points measurement was 
being performed. 


The ‘MKR>REF’ softkey was pressed 
while the Smith display format was 
selected. 


A softkey in the User Program editor 
(except for the DISP command) was 
pressed. 
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Not allowed in Zero Span 


Not calculate t in Zero span 


Not continuable 


Not ino & * MKRS mode 


Not in PLOT mode 


Number of points full 


Message 


Only FREQ & LIN swp allowed in t meas 


Open CAL required 


Osc must be -50 thru +15 dBm 


Osc must be 57 to 122 dBuV 


Osc must be 707u to 1.26 V 


Out of line numbers 


ERROR MESSAGES AND INSTRUCTIONS 


20 = 


The ‘MKRS>SPAN’ softkey was pressed 
or an attempt to use Equivalent Circuit 
Analysis when a zero span measurement 
was being made. 


Group delay measurement cannot be 
selected while in the zero frequency span 
mode. 


The ‘CONT’ softkey was pressed while a 
User Program (ASP) was in the STOP 
status. This command is effective only 
during the PAUSE state. 


A command which uses the o and * 
markers was executed when the o and * 
markers were not displayed. 


Appears when ‘PLOT menw’ softkey was 
pressed when the hardcopy mode was 
not set to the PLOT mode. 


Number of sweep points set in a pro- 
grammed points table exceeded 401. 


Description 


Group delay measurement can be per- 
formed only when the sweep parameter 
is frequency and the sweep type is linear. 


Appears when an open calibration data 
measurement is required. 


Attempted to enter an oscillator level 
value of less than -50 dBm or greater 
than +15 dBm. Setting error, the source 
amplitude must be set between -50 dBm 
and +15 dBm. 


Attempted to enter an oscillator level 
value of less than 57 dBuV or greater 
than 122 dBuVv. The source amplitude 
must be set between +57 dBuVv and 
+122 dBuV. 


Attempted to enter an oscillator level 
value of less than 707 uV or greater than 
1.26 V. The source amplitude must be 
set between 707 uVrms and 1.26 Vrms. 


Appears when a program line number 
less than 1 or greater than 32767 was 
used. 
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ERROR MESSAGES AND INSTRUCTIONS 


ov 


Out of range in SWEEP POINTS Sweep point set in the programmed 
: , points table was out range. 


Out of range (1E-37 > 9.99999E+37) Setting error. Setting range for the reg- 
isters must be O or t1E-38 to 
+9.99999E+37. Check the register set- 
ting range listed in Appendix F. 


Vv 


v 


OUTPUT syntax error Syntax error existed in the OUTPUT 
command. 


Vv 


Overload on R11 input Input signal amplitude at R1 input con- 
nector exceeds the input range value. 


v 


Overload on R2 input Input signal amplitude at the R2 input 
. connector exceeds the input range value. 


Vv 


Overload on T1 input Input signal amplitude at T1 input con- 
nector exceeds the input range value. 


Vv 


Overload on T2 input Input signal amplitude at T2 input con- 
nector exceeds the input range value. 


Message Description 


> Plot allowed X-A&B/A-B/SMITH/POLAR Plot mode hardcopy cannot be made 
other than X-A&B, A-B, Smith, and polar 
display format. 


Press ENTER to start isolation calibration Appears when the ‘ISOLATN’ soft- 
key was pressed. Confirm that 
isolation connection has been 
made and then press the ENTER/ 
EXECUTE key. 


Press ENTER to start load calibration Appears when the ‘LOAD’ softkey was 
| pressed. Confirm that load connection 
has been made and then press the EN- 

TER/EXECUTE key. 


Press ENTER to start open calibration Appears when the ‘OPEN’ softkey was 
pressed. Confirm that open connection 
has been made and then press the EN- 
TER/EXECUTE key. 


Press ENTER to start short calibration Appears when the ‘SHORT’ softkey was 
pressed. Confirm that short connection 
has been made and then press the EN- 
TER/EXECUTE key. 


Press ENTER to start thru calibration Appears when the ‘THRU’ softkey was 
pressed. Confirm that through connec- 
tion has been made and then press the 
ENTER/EXECUTE key. 
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Press ENTER to start OS compensation 


Press ENTER to start 022 compensation 


Programmed points table empty 


Prog.points measure aborted 


Protect code violation 


ERROR MESSAGES AND INSTRUCTIONS 


-Q- 


Appears when the ‘0S’ softkey was 
pressed. Confirm that the OS connection 
has been made and then press the EN- 
TER/EXECUTE key. 


Appears when the ‘0Q’ softkey was 
pressed. Confirm that the 0 connec- 
tion has been made and then press the 
ENTER/EXECUTE key. 


Attempted to use program point measure- 
ment, when no sweep points are entered 
in the programmed points table. 


Appears when the programmed points 
measurement was aborted by changing 
the settings in the program point table. 


Appears when an attempt was made to 
get a protected file from a disc. 


There are no messages beginning with Q. 


Message 


Read data error 


Real math overflow 


Real math underflow 


Record address error 


Record not found 


RECOVER failed 


Recursive call not allowed 


REF value has changed 


ah’< 


Description 


The media is physically or magnetically 
damaged, and the data cannot be read. 


Overflow has occurred during a 64-Bit 
floating point computation. 


Underflow has occurred during a 64-Bit 
floating point computation. 


Usually indicates. a problem with the 
storage media. 


Usually indicates that the storage media 
has not been initialized. 


Failed to recover a purged file, or there is 
no file that can be recovered. 


Appears when an attempt is made to 
recursively call a User Defined Function. 


Display scale REF value was automatical- 
ly changed order to keep it greater than 
thee BTM value. 
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> 


Vv 


> 


Vv 


Vv 


.S- 


Message 


Select o marker mode 


Send P1,P2 to PLOTTER 


Short CAL required 


Sign must be same in LOG sweep 


Smith/polar display not allowed 


SPAN must be within 26dB in OSC sweep 


Statement too complex 


STEP > SPAN error 


String buffer full 


Subscript out of range 


Sweep parameter mismatching 


ERROR MESSAGES AND INSTRUCTIONS 


Description 


A command which uses the o marker 
was executed while the o marker is not 
displayed. 


Appears when the ‘SEND P1,P2’ softkey 
is pressed and the data has been trans- 
ferred to the plotter. 


Appears when a short calibration data 
measurement is required. 


Attempted to enter the LOG sweep mode 
when the START and STOP values are of 
different polarity. 


‘SMITH’ or ‘POLAR’ softkey is pressed 
while in the Spectrum or Impedance 
configuration. 


Attempted to enter a SPAN value greater 
than 26 dB ( or approximately 20 times ) 
when in the oscillator level sweep mode. 
When in the oscillator level sweep mode, 
the sweep span must be less than or 
equal to 26 dB. 


The statement used in an User Program 
( ASP ) was too complex to calculate. 


Setting error. The STEP value was set 
larger than the SPAN value while in the 
Linear sweep mode. 


While in an ASP program the number of 
characters on a program line exceeded 
88 characters. 


An element number less than 1 or greater 
than 401 was specified when specifying 
an element of an array register. For 
example, A(Q) is executed on the key- 
board input line. 


The ‘X REG DMP to TBL’ or ‘X REG 
dump’ softkey was pressed when sweep 
parameter in the X register and the cur- 
rently set program point sweep parameter 
are not the same. 
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> Sweep point required in freq table 


> Syntax error in RBW value 


> Syntax error in SWEEP POINTS 


Message 


The same sweep point exists 


THRU CAL required 


ERROR MESSAGES AND INSTRUCTIONS 


Toggle type (DEG & RAD appears alternately) 


Toggle type (MHZ & V appears alternately) 


Toggle type (KHZ & DBM appears alternately) 


Toggle type (HZ & DBUV appears alternately) 


Message 


UDF editor aborted 


Appears only when resolution bandwidth 
data was entered using the POINT= com- 
mand while the program point sweep 
parameter is frequency. For example, 
POINT=,300K is executed. This syntax 
can be used for other than frequency 
sweep. 


Syntax error existed in the resolution 
bandwidth entry for the programmed 
points table. 


Syntax error existed in the sweep point 
entry for the programmed points table. 


Description 


Appears when an attempt is made to 
enter the same sweep point into a pro- 
grammed points _ table. Resolution 
Bandwidth value is updated, if it is 
entered. 


Appears when a through calibration data 
measurement is required. 


Appears when the ‘PHS UNIT 
deg rad’ softkey was pressed in 
the program editor mode. 


Appears when the MHz/V key 
was pressed in the program 
editor mode. 


Appears when the kHz/dBm key 
was pressed in the program 
editor mode. 


Appears when the Hz/uV key 
was pressed in the program 
editor mode. 


Description 


Appears when ‘EXIT UDF edit’ softkey 
was pressed while in the User Defined 
Function Editor mode. 
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ERROR MESSAGES AND INSTRUCTIONS 


UDF EDITOR (Press ENTER to end definition) 


> Undefined symbol 


Unit is cm 


Unit is msec 


Unit is % of frequency span 


Message 


> Value range error 


Message 


> WAIT syntax error 


> Write protected 


> Write to read only resistor 


-X- 


Appears when you enter the 
User Defined Function § editor. 
Press the ENTER/EXECUTE key 
to complete the definition and 
exit from the editor. Press the 
‘EXIT UDF edit’ softkey to not 
update the definition and exit 
from the editor. 


Undefined symbol was detected. Check 
the 4195A commands, register manes, 
suffix or math operators. 


Appears when one of the port extension 
length entry softkeys is pressed. 


Appears when the ‘WAIT’ softkey was 
pressed. The WAIT time is set in units of 
milliseconds. 


Appears when the ‘APERTURE entry’ 
softkey was pressed. 


Description 


Setting error. Value set for math operator 
was improper. 


Description 


User Program (ASP) BASIC statement, 
WAIT syntax error. 


Attempted to write to a write-protected 
disc. 


Attempted to write to a read-only type 
register. 


There are no messages beginning with X. 


Ve 


There are no messages beginning with Y. 
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ERROR MESSAGES AND INSTRUCTIONS 


ar dee 
@) Message Description 


> Zero to negative power Exponentiation error, tried to perform a 
0**( negative value ) calculation. 


- Others - 
Message Description 


OS compen required Appears when an 0S compensation data 
measurement is required. 


OQ compen required Appears when an 0Q compensation data 
measurement is required. 


500=1, 756Q=2 Appears when the ‘Z0 5082 75’ softkey 
| was pressed while in the program editor 

mode. 
@ expand mode has released Appears when the manual sweep mode 


was selected while in the phase scale 
expansion mode. The phase expansion 
measurement mode cannot be selected 
in the manual sweep mode. 


OMKR=1 , LCRS=0 Appears when the ‘active OMKRLCURS’ 
softkey was pressed while in the program 
editor mode. 


OMKR=1 , *MKR=0 Appears when the ‘active oMKR*MKR’ 
softkey was pressed while in the program 
editor mode. 
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NOTES 


ERROR NUMBERS 


APPENDIX C 


ERROR NUMBERS 


Appendix C lists the HP 4195A error messages in numerical order. When an error occurs 
the error number will be stored in the ERR register, and can be read via HP-IB using the 
ERR? command or by front panel key operation. For details about the error message mean- 
ings, refer to Appendix B. The action that caused error will be ignored and the error will not 
affect the 4195A. 


When the 4195A is in the HP-IB remote mode, most of the error messages will set Bit-5 
( Error ) and the RQS bit of the HP-IB Status Byte. Use the RQS command to mask these 
bits if needed. 


Number Error Message 


0 Input buffer full 
1 Back up RAM data lost 
2 EEPROM check sum error 


3 f0 9 not assigned 
10 Undefined symbol 
11 Improper numeric expression 
12 Out of range (1E-37 > 9.99999E+37) 
13 Improper delimiter 
14 Command syntax error 
15 Invalid select code number 
16 Invalid parameter range 


rg Not allowed in LOG sweep 

18 LOG sweep not allowed in OSC_ dB 
19 NOP must be 2 to 401 

20 Not allowed in ASP 


21 Recursive call not allowed 
22 Freq. must be 0.001 to 500M Hz 
23 Zero to negative power 


24 Osc must be -50 thru +15 dBm 

Osc must be 57 to 122 dBuv 

Osc must be 707u to 1.26 V 
25 SPAN must be within 26dB in OSC sweep 
26 Bias must be -40 to +40 V 


27 Improper entry unit 

28 Sign must be same in LOG sweep 

29 Down sweep not allowed in SPECTRUM 
30 Improper definition in sweep end fctn 


31 Min. Resolution<=STEP<=SPAN 
32 STEP > SPAN error 

33 Write to read only register 

34 Improper math definition 

35 Not allowed in Zero Span 


C-1 


112 fo 


122 to 


Not allowed in present state 

Can't select manual sweep 

not assigned 

Must be 0<= SPAN <=full range 
Not allowed in SMITH display 

Multi statement not allowed 
Subscript out of range 

Delay aperture 0.5 to 100 % 

Only FREQ & LIN swp allowed in t meas 
Can't measure t in prog. point meas. 
Can't change in smith/polar display 
Not allowed in LOG scale 
Improper scale value 

Not allowed in manual sweep 

Not allowed in prog. measure 
Statement too complex 

not assigned 

Smith/polar display not allowed 

N must be >= 2 in sweep range 

N must be >= 2 in ana. range 

Not ino & * MKRS mode 

Markers not displayed 

Line cursor not displayed 

NOISE allowed only in SPECTRUM 
not assigned 

Can't change scale >20 times /sweep 
Select o marker mode 

not assigned 

Compen allowed only in impedance mode 
Calibration type mismatched 
Compen type mismatched 

No calibration type selected 

not assigned 

Can’t change while data exist 
Memory full(all boxes used) 
Number of points full 

Sweep parameter mismatching 
Syntax error in SWEEP POINTS 
Syntax error in RBW value 

Sweep point required in freq table 
Programmed points table empty 
Invalid prog. points table 

Out of range in SWEEP POINTS 
Out of range in real part 

Out of range in imag part 

not assigned 

String buffer full 

Line number syntax error 

not assigned 

No ASP program in memory 

Not continuable 

WAIT syntax error 

GOTO syntax error 

IF THEN syntax error 

FOR NEXT syntax error 

GOSUB RETURN syntax error 
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ERROR NUMBERS 


152 to 159 


163 fo 179 


186 to 189 


207 
208 fo 219 
220 
221 
222 
223 
224 
225 
226 
227 


236 
237 to 241 


ERROR NUMBERS 


DISP syntax error 

OUTPUT syntax error 

INPUT syntax error 

Line number not found 

END statement not found 

not assigned 

HP-IB char string too long 

Plot allowed X-A&B/A-B/SMITH/POLAR 
Can't print data on this display 
not assigned 

Overload on R1 input 

Overload on T1 input 

Overload on R2 input 

Overload on T2 input 

Fractional N loop + unlocked 
Fractional N loop - unlocked 

not assigned 

Mass storage hardware failure 
Record not found 

Read data error 

Write protected 

Disc not in drive 

FORMAT failed 

Directory overflow 

Mass storage medium overflow 
Duplicate file name 

Improper file type 

File name is undefined 

Protect code violation 

Invalid mass storage volume label 
RECOVER failed 

Record address error 

Improper file name(A>Z & _ only) 
Improper data exist 

Get failed 

not assigned 

Allowed only in IMPEDANCE/S11/S22 
Change parameter to Z-@/Y-@ 
Change sweep to frequency 

N must be >= 3 in ana. range 
Allowed only in IMPEDANCE 
Negative data exists in A_REG 
Can't calculate EQV parameter 
Allowed only in Z-@/Y-@/R-X/G-B 
Integer overflow 

Divide by zero error 

Real math overflow 

Real math underflow 

Value range error 

Invalid SIN/COS argument 

Invalid LOG/LN argument 

Invalid SQR argument 

not assigned 

Error numbers 237 through 241 are only related to the HP 4195A 
service functions. They will not appear in normal user operation. 
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NOTES 


SOFTKEY TREE 


APPENDIX D 


SOFTKEY TREE 


Appendix D shows the 4195A’s softkey tree. The corresponding command codes are given 
in parenthesis beside the softkey label. The conditions to display a set of softkey labels are 
enclosed in brackets at the top of a block of softkeys. | 


MEASURE 
CONFIG 


NETWORK | (FNC1) 
SPECTRUM | (FNC2) 


_~: (FNC4) 
a (FNCS5) 
toll (FNC6) 
4 (FNC7) 


IMPEDNCE | (FNC3) 


S-PRMTR 
menu 


PORT 
SELECT 


[UDF Editor] [NETWORK] [SPECTRUM] 
[SEF Fditor] [IMPEDNCE}] 
[ASP Editor] [S-PRMTR] 


po ~ La 
T2/R1 | (PORT2) a 
pee | 


SOURCE 
off 


T1/R2 (PORT4) SOURCE 
CH1 
T2/R2 (PORTS) SOURCE 
CH2 
~~ ~~ 


MEASURE CONFIG Softkey Tree 


(PORT1) 


(PORT2) 


(PORTS) 


(PORT4) 


(PWR1) 


(PWR2) 


(PWRO) 


D-1 


(SLAW) 


(LLdWI) 


(OldWI) 


(6dW1) 


(8d!) 


(LdWI1) 


(9d I) 


(Sd) 


(pd WI) 


(Ed WI) 


(Sd!) 


(Ld) 


[SONGadwil 


(9dVS) 


(SdvS) 


ZH/ANap 
canes 


(tdvS) 


(vdvS) 


[WNYLO3ds]) 


(vidS) @-4MS 


(€1dS) 


(ZldS) 


(LIdS) 


[ezs ‘t+sl] 


(©O344q) 


(vdd) 


(Edd) 


(dd) 


(Lddd) 


9311 AByWOS LVNHOS SYNSVAWN 


_ Aayue 
SYNLYsdV 


(vdd5) 
(Edd) 
(dd) 
(ap) 
Q@-tu/ZY (Ldd) 
[€1uOd] 
[tzs ‘ers 
[MHYOMLANI 


[S ‘vy ‘2 ‘bLYOd] 


[MHOMLANI 


WNYLoads 


[eat +s] 
YHLWHd-S 


[21‘t2sl] 
YLNYd-S 


MHOMLAN 
JONGAdWI 


[4oy!p3s Sv 
[oyp3 43s) 
[4oyp3 san] 


LVINYHOS 
aYuNsSvV3aWN 


MEASURE 
CAL 


[UDF Editor] [NETWORK] [IMPEDNCE] [S-PRMTR] 
CORRECTN| (CORR1) CORRECTN] (CORR?) 


[SEF Editor] 
[ASP Editor] 
NETWORK CAL STD (STDDSP) OPEN (OPNSTD) (STDDSP) OPEN (OPNSTD) 
CAL modify CAL STD onoff | (CORRO) CAL STD (CORRO) 
SHORT (SHTSTD) CAL SHORT (SHTSTD) CAL (CALTO) 
CAL STD menu CAL STD NONE 


CORRECTN | (CORR1) 
on off (CORRO) 


CAL (CALTO) 
NONE 


REFLECTN 
CAL menu 


CAL STD 
modify 


(STDDSP) 


OPEN | (OPNSTD) 
CAL STD 
SHORT | (SHTSTD) 
CAL STD 
LOAD | (LDSTD) 
CAL STD 


ZO (CHRZ1) 
502752 | (CHRZ2) 


CAL STD 
modify 


IMPEDNCE 
CAL 
S-PRMTR 
CAL 


COMPEN 
nenu 


(CHRZ1) 
502 75Q | (CHRZ2) 


Le Lb 


ZO (CHRZ1) 
502 75Q | (CHRZ2) 
PORT EXT | (PEXT1) PORT EXT | (PEXT1) 
on off (PEXTO) on off (PEXTO) 
PORT PORT 
EXTENSN EXTENSN 

more 
tt] il 


PORT EXT | (PEXT1) 

onoff | (PEXTO) | - 

PORT 
EXTENSN 


co) 


more 
1/2 


more 
2/2 


more more 
1/2 wa 2/2 i return 


[S11, $22] [S21, $12] 


[! 


INPUT | (PER2) ONE PORT | (CALT3) 
FULL CAL 


ie) 


INPUT | (PER1) NORMLIZE | (CALT4) NORMLIZE | (CALT1) INPUT | (PER1) COMPEN | (CMPTO) CAL (CALTO) INPUT | (PER1) NORMLIZE | (CALT1) NORMLIZE | (CALT1) 
R1 (THRU) (OPEN) R1 NONE R1 (OPEN) (THRU) 
INPUT =| (PET1) NORMB&ISN | (CALTS) ONE PORT | (CALT2) INPUT | (PET1) os (CMPT1) ONE PORT | (CALT1) INPUT (PET1) , ONE PORT | (CALT2) NORM&ISN | (CALT2) 
71 CAL PART CAL T1 OFFSET FULL CAL T1 7 PART CAL 

a MT 


INPUT (PET2) 


4 
po 
4 
ie) 
ny 


INPUT (PER2) ONE PORT | (CALTS) INPUT (PER2) 02 (CMPT2) 
FULL CAL OFFSET 


OFFSET 
PORT1 | (PEP1) ISOLATN | (ISNCAL) SHORT | (SHTCAL) PORT1 | (PEP1) 
(/R1) (/R1) 
PORT2 | (PEP2) LOAD (LDCAL) PORT2 | (PEP2) 
( /R2) ( /R2) 


(OPNCAL) me (THRCAL) 
(SHTCAL) ISOLATN | (ISNCAL) 


(ZSCMP) SHORT | (SHTCAL) fea (PEP1) 


(ZOCMP) LOAD (LDCAL) PORT2 | (PEP2) 
( /R2) 


MEASURE CAL Softkey Tree 


9011 AByYOS HLVW SANISSG 3YNSV3AW 


€/e 6/2 
eJOW ejJ0OW 


aaa aa 
} | | 
3 


sueud 
Wld3sdS 


7398Vv1 
(Q.LINN) LINN a 


7,9aVv1 
(QWHd) | YLWYd & 


7396V1 
(VLINN) LINN Vv 


738Vv1 
(VWud) | YLWdd Vv 


¢/t 
eJOWwW 


PELE 


Aayue 
7VAevl 


@ HLVIN 
(awa) ANIdSA0 


Vv HLVW 
(va) EINEELE 


(O@H.LW) JO UO 
(LGHLW) | @<HLVW 


(OWHLW) JjO UO 
(LVHLW) | V<HLVIN 


<= 
- 
<x 
= 
Lu 
< 
L 
uu 
a 


AYNSVAWN 


SPECIAL FUNCTION 
USER DEFINE 


(UDF1) (SEFA1) 
A (SEFAO) 

(UDF2) (SEFB1) 
(SEFBO) 

(UDF3) (SEFC1) 
Cc (SEFCO) 


| (UDF4) 


(UDF5) 
KEY LBL KEY LBL 
entry entry 
DEFINE DEFINE 
FCTN i SE fetn i 
SWP END 


FCTN 


(DF1) fetn1 (LBL1) 
KEY LBL 


(DFA) fotnA =| (LBLA) 


fctnA KEY LBL 


(DF2) fetn2 | (LBL2) 
KEY LBL 


(DFB) fetnB | (LBLB) 


fctnB KEY LBL 


(DF3) fetn3 | (LBL3) 
KEY LBL 


(DFC) fetnC | (LBLC) 


fctnc KEY LBL 


(DF4) fetn4 (LBL4) 


fctn4 KEY LBL 


(DF5) fetn5 (LBL5) 
KEY LBL 


EXIT (AUDF) 


EXIT (AUDF) 
UDF edit 


UDF edit 


return return 


SPECIAL FUNCTION USER DEFINE Softkey Tree 


D-6 


SPECIAL FUNCTION 
SAVE/GET 


CAT (CAT) RECOV. | (RCAT) 
files 
SAVE RECOVER | (RECOVER) 


RE-SAVE z= 


GET (GET) 


format (FORMAT) 
DISC 


PURGE | (PURGE) 


more 
1/2 


more 
2/2 


f 
é 


STATE | (SAVES) 
(RESAVES) 


PROG | (SAVET) 
TABLE | (RESAVET) 


DATA | (SAVED) 
(RESAVED) 


PROGRAM | (SAVEP) 
(RESAVEP) 


SPECIAL FUNCTION SAVE/GET Softkey Tree 


SPECIAL FUNCTION 
COPY 


COPY (COPY) COPY (COPY) 
start abort 

PLOT (CPYM1) 

mode 

PRINT (CPYM2) 

mode 

DUMP 

mode 

color 
DUMP mode 


HP-IB 
define 


PLOT 
menu 
- 


(CPYM3) 


(CPYM4) 


(PLTF1) ADDRE- 
SSABLE 


(HADM1) 


P1,P2 | (SCLP2) 
GRTCL 


PLOT | (PSCALE) 
AREA 


return 
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RP LEE IL ET 


GRTCL (PLTF2) TALK (HADM2) 
& DATA only 
DATA (PLTF3) 
only 
P1,P2 (SCLP1) HP-IB (ADRS) 
normal address 


(SEND) 


SPECIAL FUNCTION COPY Softkey Tree 


D-7 


JBYo-} 
(SYHOS) | SBLVINWIS 


(YADA) 


9011 A84YOS FYOW NOILONNA Iwidads 


(SYHOS) | SLVINNIS 


esed AOA 
(Ivo03) Ovo 


a 


a 
3) 
(e€Oo3) LO 
a ONY VNV 
(ZOo3) as |e) (Y¥1SHv) 3YO1S (ZONUI) 
Vv: (ovNv) JJ uo oe 
(L003) LyO (LyNY) | VWNV LYVd (LONYI) | TIWNHYON 


[W¥iWHd-Ss) 
[SONGadwWi) 
[WHOMLANI 


(LLOVYW) | YYW.YMINO 
(O.LOVYW) 9Aoe 


(EONUI) 
(ZONHYI) | NLSIG 07 


(LONHYI) | TIWNHON 


[WNYLO3ds]) 


(Gnas) 


ssouppe 


(Syuav) dI-dH 


A\uo 
(ZWaVH) WW 
a7avss 
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SPECIAL FUNCTION 
PROGRAM 


RUN (RUN) 
STOP | (PSTOP) 
PAUSE | (PPAUSE) 


CONT _|(CONT) 


STEP (PSTEP) 


SCRATCH | (SCRATCH) 


EDIT (EDIT) 


QUIT QUIT QUIT 
editor editor editor 


GOTO PAUSE 
THEN GOSUB 


RETURN 


iad 
more 
2/3 


NEXT 


more 
1/3 


+ 


SPECIAL FUNCTION PROGRAM Softkey Tree 
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SPECIAL FUNCTION 
MATH OPERATOR 


MATH 
function 


| BIN( ) 
binary 
AND 
binary 
OR 


binary 
NOT 


INPUT 
OUTPUT 
more 
4/4 


(BAND) 


MIN(, ) 
complex 
<,> 


(BOR) 


(BNOT) 


PHS UNIT 
deg rad 
more 
1/4 


SPECIAL FUNCTION MATH OPERATOR Softkey Tree 


TRACE 
DISPLAY 


rectan (DSP1) 

X-A&B 

rectan (DSP2) 
A-B 

SMITH (DSP4) 


POLAR 
TRACE A_ | (DPA1) 
on off (DPAO) 
TRACE B | (DPB1) 
on off (DPBO) 


(DSP5) 


more more 
1/2 2/2 


COMMENT 
SPECIAL 
chars 
GRTCL 
on off 
PHS UNIT 
deg rad 
@ DISP 
normal 
@ DISP 
expand 


(GRT1) 
(GRTO) 


(DEG) 
(RAD) 


(PHS1) 


(PHS2) 


TRACE DISPLAY Softkey Tree 


return 


more more 
pe 


more 
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TRACE 
SCALE REF 


[UDF Editor] 
[SEF Editor] 
[ASP Editor] 


rectan 
X-A&B 
rectan 
A-B 
TABLE 
SMITH 


[X-A&B] [X-A&B] 
[A-B] [A-B] 
[for A] [for B] 


(AUTO) BAUTO | (AUTO) 
SCALE 
(REF) BREF | (REF) 
| LEVEL 


A AUTO 
SCALE 
A REF 
LEVEL 
A /DIV 


A BOTTOM | (BTM) B BOTTOM | (BTM) 
(MKREF} MKR > (MKREF) 
REF 
A SCALE | (SCT1) B SCALE | (SCT1) 
lin log (SCT2) lin log (SCT2) 


SCALE (SCL1) SCALE (SCL1) 
forAforB forAforB (SCL2) 


[SMITH] 


SCALE 
comp 2.0 
SCALE 
normal 
SCALE 
exp 0.2 
SCALE 
exp 0.1 


TRACE SCALE REF Softkey Tree 


(AUTO) 


(SSCL1) 


(SSCL2) 


(SSCL8) 


(SSCL4) 


[POLAR] 


AUTO 
SCALE 
REF 
LEVEL 
/DIV 
BOTTOM 
SCALE 
lin log 
SCALE 
forAforB 


(AUTO) 


(REF) 


(DIV) 


(BTM) 


(MKREF) 


(SCT1) 
(SCT2) 


(SCL1) 
(SCL2) 


TRACE 
VIEW 


(SPC1) 
(SPCO) 


(SPD1) 
(SPDO) 


(SPCHG) 


STORE (SPSTR) 
A,B>C,D 
STORAGE 
on off 


(STRG1) 
(STRGO) 


TRACE VIEW Softkey Tree 
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MARKER/LINE CURSOR 


MODE 


o&* 
MKRS 


LINE 
CURSOR 


OMKR & 
LCURS 


MARKER/LINE CURSOR MODE Softkey Tree 
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(MCF2) 


(MCF3) 


(MCF4) 
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COMMAND LIST 


APPENDIX E 
COMMAND LIST 


Appendix E lists the 4195A’s control commands in alphabetical order. The register-type 
commands ( syntax type #2 ) are not listed in the following table, but are listed in the Reg- 
isters List in Appendix F. 


syntax type numbers in the list correspond to the syntax type number in the following Syn- 
tax Number Quick Reference and that in Table 6-1. 


Syntax Number Quick Reference 


Syntax Description 
Name 


1 Header only type Does not have selection option. 

2 Register type Equal sign and single value follows. 

3 Cal. Std. type Equal sign and two values follows. 

& POINT type Equal sign and two values follows. One value is 


optional. 


fs) PSCALE type Equal sign and four values follows. 
6 String data type Character string follows. 
4 DISP type Character string or register name follows. 
8 PROG type Character string start with line number follows. 
SS) Select type One or two digit select number follows. 
10 INPUT type Register name follows. 
11 OUTPUT type Register name or eight digit binary expression 


follows. 


12 EDIT type Line number ( optional ) follows. 
13 Define Math type Equal sign and math definition follows. 
14 LMX type Array register name in a pair of parenthesis 


follows. 


NOTE 


A black triangle (» ) indicates that the select-type command is selected by the 
default settings. A bullet (¢) indicates that the command cannot be multi- 
statement programmed. 


E-1 


Command 


e ABTCAL 


e ABTCMP 


> ANAO 


ANA‘ 


ARSTR 


e AUDF 


AUTO 


Command 


> CALTO 


CALT1 


CALT2 


i? oe 
Syntax Key 
1 ‘ABORT CAL’ 
1 ‘ABORT COMPEN’ 
g ‘PART ANA on off’ 
9 ‘PART ANA on off’ 
1 ‘STORE ANA RNG’ 
1 ‘EXIT UDF edit’ 
| ‘AUTO SCALE’ 
-B- 


COM MAND LIST 


Description 


Aborts progressing calibration 
measurement. 


Aborts progressing impedance com- 
pensation measurement. 


Turns off partial analysis. 

Turns on partial analysis. 

Specifies the partial analysis range 
* 

by the current o and = =markers 

positions. 

Aborts editing the user defined 

function ( UDF ) or the sweep end 

function, and exits from the editor. 


Changes the display scale properly 
to the data. 


No commands beginning with B. 


scx 
Syntax Key 
9 ‘CAL NONE’ 
) ‘NORMLIZE (OPEN)’ 


‘NORMLIZE (THRU)’ 


‘ONE PORT FULL CAL’ 


9 ‘ONE PORT PART CAL’ 


‘NORM&ISN CAL’ 


E-2 


Description 
selects no-calibration type. 


When in Network, $11, or S22 con- 
figuration, selects normalize 
( OPEN ) calibration type. 


When in $21 or S12 configuration, 
selects normalize ( THROUGH ) 
calibration type. 


When in the impedance configura- 
tion, selects one port full calibration 


type. 


When in Network, $11, or S22 con- 
figuration, selects one port partial 
calibration type. 


When in $21 or $12 configuration, 
selects normalize & isolation 
calibration. 


CALT3 


CALT4 
CALTS5 


e CAT 
> CHRZ1 
CHRZ2 


CLS 
> CMPTO 


CMPT1 


@ CMPT2 


CMPT3 
CMT 
CMT? 
e CONT 
e COPY 


> CORRO 
CORR1 


CPLO 


@ > CPL1 


‘ONE PORT FULL CAL’ 


‘NORMLIZE (THRU)’ 


‘NORM&ISN CAL’ 


‘CAT’ 


‘ZO §022 752’ 


‘ZO 502 75Q’ 


‘COMPEN NONE’ 
‘OS OFFSET’ 


‘OQ OFFSET’ 


‘0S&02 OFFSET’ 


‘COMMENT’ 


‘CONT’ 


‘COPY start’ 
‘COPY abort’ 


‘CORRECTN on off’ 


‘CORRECTN on off’ 


AUTO off 


AUTO on 
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COMMAND LIST 


When in Network, $11, or S22 con- 
figuration, selects one port full cali- 
bration type. 


When in Network configuration, 
selects normalize ( THROUGH ) 
Calibration type. 


When in Network configuration, 
selects normalize & isolation calibra- 


tion type. 


Displays micro flexible disc contents 
file catalog. 


Selects 50Q characteristic 
impedance. 


Selects 75Q characteristic 
impedance. 


Clears the HP-IB status byte. 
Turns off impedance compensation. 
Selects only OS offset compensation. 


Selects only OQ offset 
compensation. 


Selects both OS and OQ offset 
compensation. 


Displays a character string in the 
comment area of the CRT. 


Stores the comment contents into 
the HP-IB output buffer. 


Continues a paused user program 
( ASP ). 


Starts or aborts the hard copy 
operation. 


Turns off correction. 
Turns on correction. 


RBW setting is fixed at a specified 
bandwidth. 


RBW setting is automatically se- 
lected by other settings. 


CPYM1 
CPYM2 


CPYM3 


CPYM4 


CRAV 


CRMN 


CRMX 


Command 


DCOFF 
DEG 
DELTO 
DELT1 
DF1 
DF2 
DF3 
DF4 
DF5 
DFA 
DFB 
DFC 


DISP 


Syntax 


1 


1 


‘PLOT mode’ 
‘PRINT mode’ 


‘DUMP mode’ 


‘color DUMP mode’ 


~‘LOURS= AVRG’ 


~-*LCURS> MIN’ 


‘LCURS> MAX’ 


-D- 
Key 
OFF/ABORT 
‘PHS UNIT deg rad’ 
‘Amode on off’ 
‘Amode on off’ 
‘fctn 1° 
‘fetn 2’ 
‘fetn 3’ 
‘fetn 4’ 
‘fetn 5’ 
—‘fetn A’ 
‘fetn B’ 
‘fetn C’ 


‘DISP' 


E-4 


COM MAND LIST 


Selects plot hard copy mode. 
Selects print hard copy mode. 


Selects raster graphics dump hard 
copy mode. 


Selects color graphics dump hard 
copy mode. 


Moves the line cursor to the average 
value. 


Moves the line cursor to the mini- 
mum data value. 


Moves the line cursor to the maxi- 


mum data value. 


Description 

Turns off the dc source. 

Selects the degree angle mode. 
Turns off the Amode. 

Turns on the Amode. 

Defines user defined function #1. 
Defines user defined function #2. 
Defines user defined function #3. 
Defines user defined function #4. 
Defines user defined function #5. 
Defines the sweep end function #A. 
Defines the sweep end function #B. 
Defines the sweep end function #C. 
Displays a character string, Rn reg- 


ister data or both on the system 
message line of the CRT. 


04195-90000 Second Edition 
Revision 2, February 1989 


COMMAND LIST 


DISP? 1 --- Stores the DISPlayed character 
string, Rn register data or both into 
the HP-IB output buffer. 

DMA 13 ‘DEFINE MATH A’ Defines user math A equation. 

DMB 13 ‘DEFINE MATH B’ Defines user math B equation. 

DPAO 9 ‘TRACE A on off’ Turns off trace A. 

DPA1 9 ‘TRACE A on off’ Turns on trace A. 

DPBO 9 ‘TRACE B on off’ Turns off trace B. 

DPB1 9 ‘TRACE B on off’ Turns on trace B. 

DSP1 9 ‘rectan X-A&B’ Selects the rectan X-A&B display 
format. 

DSP2 9 ‘rectan A-B’ Selects the rectan A-B display 
format. 

DSP3 9 ‘TABLE’ Selects the table display format. 

DSP4 9 ‘SMITH’ Selects the Smith chart display 
format. 

DSP5 9 ‘POLAR’ Selects the polar chart display 
format. 

-F£ - 

Command Syntax Key Description 

EDIT 12 ‘EDIT’ Initiates the user program ( ASP ) 
editor. 

EQC1 9 ‘CKT A’ Selects equivalent circuit analysis 
model A. 

EQC2 ) ‘CKT B’ Selects equivalent circuit analysis 
model B. 

EQC3 9 ‘CKT C’ Selects equivalent circuit analysis 
model C. 

EQC4 9 ‘CKT D’ Selects equivalent circuit analysis 
model D. 

EQC5 9 Selects equivalent circuit analysis 


E-5 


model E. 


COMMAND LIST 


e EQCAL 1 ‘CALC EQV para’ Calculates the equivalent circuit 
parameters of the equivalent circuit 
analysis. 

e EQDSP 1 ‘EQV CKT’ Displays equivalent circuit model 


selection screen. 


ERR? 1 --- Stores the error number string data 
( being stored in the ERR register ) 
to the HP-IB output buffer. 


.F - 
Command Syntax Key Description 
e FCHRS 1 ‘SIMULATE f-char’ Simulates frequency response of the 
specified equivalent circuit model 
and equivalent circuit parameter. 
> FMT1 9 --- Selects ASCII output format of the 
HP-IB. 
FMT2 9 --- Selects HP-IB IEEE-64 bit floating 
point output format. 
FMT3 9 --- selects HP-IB IEEE-32 bit floating 
point output format. @ 
> FNC1 9 ‘NETWORK’ Selects the Network configuration. 
FNC2 9 ‘SPECTRUM’ selects the Spectrum configuration. 
FNC3 9 ‘IMPEDANCE’ Selects the Impedance 
configuration. 
FNC4 9 ok Selects the S11 configuration. 
FNC5 ) ‘S21’ Selects the S21 configuration. 
FNC6 ) ‘$12’ selects the $12 configuration. 
FNC7 ) ‘$22’ Selects the S22 configuration. 
FORMAT 1 ‘format DISC’ Formats a flexible disc 


( initialization ). 


E-6 


Command 


GET 


GPP1 


GPP2 


GPP3 


GPP4 


GRTO 


GRT1 


Command 


HADM1 


HADM2 


Command 


ID? 


IMP1 


IMP2 


Syntax 


Syntax 


Syntax 


Gi. 
Key 
‘GET’ 
‘T/R-@ (dB)’ 
‘R2/R1-@ (dB) 
‘T/R-@’ 
‘R2/R1-@' 


‘T/R Re-Im’ 
‘R2/R1 Re-Im’ 


‘T/R-« (dB) 
‘R2/R1- (dB)’ 


‘GRTCL on off’ 


‘GRTCL on off’ 


-H- 
Key 


‘ADDRE-SSABLE' 


‘TALK only’ 
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COMMAND LIST 


Description 

Gets data from a flexible disc. 
Selects the amplitude-ratio ( in dB ). 
& phase-difference measurement 
format. 


Selects the amplitude-ratio & phase- 
difference measurement format. 


Selects the amplitude-ratio ( real- 
imaginary ) measurement format. 


Selects the group-delay measure- 
ment format. 


Turns off the display graticule. 


Turns on the display graticule. 


Description 


Sets the 4195A HP-IB definition to 
the addressable mode. 


Sets the 4195A HP-IB definition to 
the talk only mode. 


Description 


Stores the device identification string 
data to the HP-IB output buffer. 


Selects the |Z|-@ impedance mea- — 
surement format. 


Selects the R-X impedance mea- 
surement format. 


COMMAND LIST 


IMP3 9 ‘Ls-Rs’ Selects the Ls-Rs impedance mea- 
surement format. 


IMP4 9 ‘Ls-Q’ Selects the Ls-Q impedance mea- 
surement format. 


IMP5 9 ‘Cs-Rs’ Selects the Cs-Rs impedance mea- 
surement format. 


IMP6 9 ‘Cs-D’ Selects the Cs-D impedance mea- 
surement format. 


IMP7 9 ‘TY |-@' Selects the |Y|-@ impedance mea- 
surement format. 


IMP8 9 ‘G-B’ Selects the G-B impedance mea- 
surement format. 


IMP9 9 ‘Lp-Rp’ Selects the Lp-Rp impedance mea- 
surement format. 


IMP10 9 ‘Lp-Q’ Selects the Lp-Q impedance mea- 
surement format. 


IMP11 9 ‘Cp-Rp’ Selects the Cp-Rp impedance mea- 
surement format. 


IMP12 9 ‘Cp-D' Selects the Cp-D impedance mea- 
surement format. 
INPUT 10 ‘INPUT’ Stores the 8-bit input data into a Rn 
register. 
> IRNG1 ) ‘NORMAL’ Selects the normal IF range. 
IRNG2 9 ‘Lo DISTN’ Selects the low-distortion IF range 


when in Spectrum configuration. 


‘Hi SENS’ Selects the high-sensitivity IF range 
when in Network/S-parameter/ 
Impedance configuration. 


IRNG3 9 ‘Hi SENS’ Selects the high-sensitivity IF range 
when in Spectrum configuration. 
e ISNCAL 1 ‘ISOLATN' Initiates the isolation calibration 
measurement. 
a 


No commands beginning with J 


-K - 
No commands beginning with K 
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COM MAND LIST 


a 
Command Syntax Key Description 
LBL1 6 ‘fetn1 KEY LBL’ Defines the user-defined-function #1 
softkey label. 
LBL2 6 ‘fetn2 KEY LBL’ Defines the user-defined-function #2 
softkey label. 
LBL3 6 ‘fetn3 KEY LBL’ Defines the user-defined-function #3 
softkey label. 
LBL4 6 ‘fetn4 KEY LBL’ Defines the user-defined-function #4 
softkey label. 
LBL5 6 ‘fotnd5 KEY LBL’ Defines the user-defined-function #5 
softkey label. 
LBLA 6 ‘fetnA KEY LBL’ Defines the sweep-end-function #A 
softkey label. 
LBLB 6 ‘fotnB KEY LBL’ Defines the sweep-end-function #B 
softkey label. 
LBLC 6 ‘fetnC KEY LBL’ Defines the sweep-end-function #C 
softkey label. 
& e LDCAL 1 ‘LOAD’ Initiates the load calibration 
measurement. 
e LDNSTD= 3 ‘LOAD CAL STD’ Enters the Load calibration stan- 
dard’s calibrated values. 
LMN 14 ‘LMN’ Moves the o and * markers to the 
local-minimum points. 
LMX 14 ‘LMX’ Moves the o and * markers to the 
local-maximum points. 
-M- 
Command Syntax Key Description 
e@ MAX --- ‘MAX( , )’ Returns the maximum value. 
MCFO 9 ‘off’ Turns the MARKER function off. 
> MCF1 9 ‘O MKR’ Selects the o MARKER mode. 
MCF2 9 ‘o&* MKRS’ Selects the o and * MARKERS 
MCF3 he] ‘LINE CURSOR’ Selects the LINE CURSOR mode. 
MCF4 SS) ‘OMKR & LCURS'’ Selects the o-LCURS mode. 


E-9 


e MIN 


> MKACTO 


MKACT1 


> MKACT2 


> MKCR1 


MKCR2 


MKCTR 


MKEXP 


MKMN 


MKMX 


MKREF 


MKSP 


MKST 


> MTHAO 
MTHA1 


> MTHBO 


MTHB1 


co 


‘MIN(, ) 


‘active OMKR*MKR’ 


‘active OMKR*MKR’ 


‘active LCRS’ 


‘LCURS forAforB’ 


‘LCURS forAforB’ 


‘MKR> CENTER’ 


‘MKRS> SPAN’ 


‘MKR~> MIN’ 


‘MKR> MAX’ 


‘MKR~> REF’ 


‘MKR~> STOP’ 


‘MKR~> START’ 


‘MATH>A on off’ 
‘MATH>A on off’ 


‘MATH>B on off’ 


‘MATH=B on off’ 


COMMAND LIST 


Returns the minimum value. 


Selects the active marker to * 
MARKER. 


Selects the active marker to o 
MARKER. 


Selects the LCURS to active. 


Selects the LCURS reading object to 
data A. 


Selects the LCURS reading object to 
data B. 


Changes the CENTER value with the 
MARKER point value. 


Expands the sweep span specified 
by MARKERS to full screen width. 


_ Move the marker to the minimum 


data point. 


Move the marker to the maximum 
data point. 


Changes the display scale ( top 
value ) with the marker reading 
value. 


Changes the STOP value with the 
MARKER point value. 


Changes the START value with the 
MARKER point value. 


Turns off User Math A function. 
Turns on User Math A function. 


Turns off User Math B function. 


Turns on User Math B function. 


Command 
> NOISEO 
NOISE1 


NXTPK 


Command 


e OPNCAL 


e OPNSTD= 


OUTPUT 


Command 
> PEXTO 
PEXT1 


PHS1 


PHS2 


> PLTF1 


PLTF2 


PLTFS3 


e POINT= 


-N- 
Syntax Key 
9 ‘NOISE on off’ 
9 ‘NOISE on off’ 
1 ‘NEXT PEAK’ 
-O- 
Syntax Key 
1 ‘OPEN’ 
3 ‘OPEN CAL STD’ 
11 ‘OUTPUT’ 
_p. 
Syntax Key 
9 ‘PORT EXT on off’ 
9 ‘PORT EXT on off’ 
9 ‘@ DISP normal’ 
@ ‘@ DISP expand’ 
9 ‘ALL’ 
9 ‘GRCTL & DATA’ 
9 ‘DATA only’ 
4 eee 


COMMAND LIST 


Description 
Turns off the Noise Marker reading. 
Turns on the Noise Marker reading. 


Moves the marker to the next lower 
peak. 


Description 


Initiates the Open calibration 
measurement. 


Enters the Open calibration stan- 
dard’s calibrated values. 


Outputs 8-bit data to the 8-BIT 
INPUT/OUTPUT connector. 


Description 
Turns off the port extension. 
Turns on the port extension. 


Measures the phase angle within the 
range of +180° ( wrap-around ). 


Measures the phase angle con- 
tinuously (no wrap-around ). 


opecifies the plotted item to all. 


Specifies the plotted item only to 
graticule and traces. 


Specifies the plotted item only 
traces. 


Enters program point table data 
without using the editor. 


> PORT1 


PORT2 


PORTS 


PORT4 


PORTS 


e PPAUSE 


> PPMO 


PPM1 


PRMA 


PRMB 


‘TARY 


ie | ) 


"‘R2/RV 


‘Rd’ 


'T1/R2' 


ie es 


‘T2/R2’ 


‘PAUSE’ 


‘PROG SWP on off’ 


‘PROG SWP on off’ 


‘A PRMTR LBL’ 


‘B PRMTR LBL’ 


COMMAND LIST 


When in other than spectrum config- 
uration selects T1 measurement 
referenced to R1. S1 is also se- 
lected. For $11 configuration, this is 
the default setting. 


When in spectrum configuration 
selects R1 input. 


When in other than spectrum config- 
uration selects T2 measurement 
referenced to R1. $1 is also se- 
lected. For S21 configuration, this is 
the default setting. 


When in spectrum configuration 
selects T1 input. 


When in other than spectrum config- 
uration selects R2 measurement 
referenced to R1. $1 is also 
selected. 


When in spectrum configuration 
selects R2 input. 


When in other than spectrum config- 
uration selects T1 measurement 
referenced to R2. S2 is also se- 
lected. For S12 configuration, this is 
the default setting. 


When in spectrum configuration 
selects T2 input. 


When in other than spectrum config- 
uration selects T2 measurement 
referenced to R2. S2 is also se- 
lected. For S22 configuration, this is 
the default setting. 


Pauses the running User Program 
( ASP ). 


Turns off the Program Point 
Measurement. 


Turns on the Program Point 
Measurement. 


Registers the User Math A label. 


Registers the User Math B label. 


COM MAND LIST 


PROG 8 --- Enters User Program statement lines 
without using the editor. 


PSCALE= 5 ‘PLOT AREA’ Enters plot size data. 
e PSTEP 1 ‘STEP’ Single steps the next line of the User 
Program ( ASP ). 
e PSTOP 1 ‘SOF’ stops a running User Program 
( ASP ). 
~PTCLR 1 ‘TABLE ALL CLEAR’ Clears data from a program points 
table. 

PTEND 1 ‘set end’ Exits from the program points table 
editor. 

PTSET 1 ‘PROG TBL set up’ Enters the program points table 
editor. 

PTSRT 1 ‘SORTING’ Sorts the measurement points data 
in the program points table. 

> PTSWP1 ) ‘SWP select’ Selects frequency as the sweep 
parameter for a program points 
measurement. 

PTSWP2 9 ‘SWP select’ selects dc bias as the sweep para- 
meter for a program points 
measurement. 

PTSWP3 9 ‘SWP select’ selects OSC LEVEL (V) sweep para- 
meter for a program points 
measurement. 

PTSWP4 9 ‘SWP select’ selects OSC LEVEL (dBm) sweep 
parameter for a program points 
measurement. 

PTSWP5 ) ‘SWP select’ selects OSC LEVEL (dBUuV) sweep 
parameter for a program points 
measurement. 

e PURGE 6 ‘PURGE’ Purges a file from the flexible disc. 
> PWRO 9 ‘SOURCE off’ Turns off the tracking generator. 

PWR1 9 ‘SOURCE CH1’ Selects S1 output as the tracking 


generator output. 


PWR2 ) ‘SOURCE CH2’ Selects S2 output as the tracking 
| generator output. 
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Command 


QUIT 


QVAL 


Command 


RAD 


RCAT 


RECOVER 


REFRD 


RESAVED 


RESAVEP 


RESAVES 


RESAVET 


REV? 


RST 


RUN 


Command 


SAP 1 


SAP2 


Syntax 


Syntax 
1 


1 


Syntax 


9 


-Q- 
Key 
‘QUIT editor’ 


‘Q VALUE’ 


Key 
‘PHS UNIT deg rad’ 


‘RECOV. files’ 


RECOVER’ 


‘O REF read’ 
‘DATA’ 
‘PROGRAM’ 
‘STATE’ 


‘PROG TABLE’ 


PRESET 


‘RUN’ 


COM MAND LIST 


Description 
Exits from the user program editor. 


Calculates the Quality factor value at 
the line cursor. 


Description 
Selects the radian angle mode. 


Displays recoverable file catalog of 
the flexible disc. 


Recovers purged file from the 
flexible disc. 


Reads reference marker’s value. 
Resaves register data. 

Resaves User Program ( ASP ). 
Resaves the instrument settings. 
Resaves the program points table. 
Stores the firmware revision code 
string data into the HP-IB output 
buffer. 


sets the 4195A controls to default 
settings. 


Runs the User Program ( ASP ). 


Description 


selects dBm as the Spectrum mea- 
surement unit. 


Selects dBuV as the Spectrum 
measurement unit. 


SAP3 


SAP4 


SAP5 


SAP6 


SAVED 


SAVEP 


SAVES 


SAVET 


SCL1 


SCL2 


SCLP1 


SCLP2 


SCRATCH 


SCT1 
SCT2 
SEFAO 
SEFA1 
SEFBO 


SEFB1 


‘y’ 


‘dBm/Hz’ 


‘dBuV/Hz’ 


WV //H2’ 


‘DATA’ 


‘PROGRAM’ 


‘STATE’ 


‘PROG TABLE’ 


‘SCALE forA forB’ 


‘SCALE forA forB’ 


‘P1,P2 normal’ 


‘P1,P2 GRCTL’ 


‘SCRATCH’ 


‘SCALE lin log’ 


‘SCALE lin log’ 


COMMAND LIST 
selects V as the Spectrum measure- 
ment unit. 


selects dBm/Hz as the Spectrum 
measurement unit. 


Selects dBuV//Hz as the Spectrum 
measurement unit. 


Selects uV//Hz as the Spectrum 
measurement unit. 


Saves register data to the flexible 
disc. 


Saves User Program to the flexible 
disc. 


Saves Instrument settings to the 
flexible disc. 


saves the program points table to 
the flexible disc. 


selects the active scale change data 
to data A. 


Selects the active scale change data 
to data B. 


Specifies the plotting area by all 
display area. 


Specifies the plotting area by the 
graticule area. 


Erases the User Program from the 
work area. 


Selects the linear display scale. 
Selects the logarithmic scale display. 
Turns off Sweep End Function A. 
Turns on Sweep End Function A. 
Turns off Sweep End Function B. 


Turns on Sweep End Function B. 


>» SEFCO 
SEFC1 


SEND 


SENDPS 


e@ SHTCAL 


e SHTSTD= 


> SPCO 


SPC1 


SPCHG 


> SPDO 


SPD1 


> SPI 


SPI2 


SPI3 


SPI4 


SPSTR 


- SRSTR 


‘Cc 
uf Oa 


‘SEND’ 


‘SEND P1,P2’ 


‘SHORT 


‘SHORT CAL STD’ 


‘VIEW C on off’ 


‘VIEW C on off’ 


‘A,B>>C,D’ 


‘VIEW D on off’ 


‘VIEW D on off’ 


‘RL-@’ 


eo 


‘Tx-Ty’ 


‘SWR-@ 


‘STORE A,B>C,D' 


‘STORE SWP RNG’ 
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COMMAND LIST 


Turns off Sweep End Function C. 
Turns on Sweep End Function C. 


Stores specified character string to 
HP-IB output buffer. 


Sends plotting area command to the 
plotter. 


Initiates the short calibration 
measurement. 


Enters the short calibration stan- 
dard’s calibrated values. 


Turns off superimpose C data 
display. 


Turns on superimpose C data 
display. 


Swaps data in A and B with data in 
C and D array registers, respectively. 


Turns off superimpose D data 
display. 


Turns on superimpose D data 
display. 


When in $11 or S22 configuration, 
selects return-loss measurement. 


When in $11 or S22 configuration, 
selects reflection coefficient ( ampli- 
tude and phase ) measurement. 


When in $11 or S22 configuration, 
selects reflection coefficient ( real 
and imaginary ) measurement. 


When in $11 or S22 configuration, 
selects SWR measurement. 


Stores data in A and B registers into 
C and D array registers, respectively. 


Specifies the partial sweep range. 


SSCL1 


SSCL2 


SSCL3 


SSCL4 


STB? 


STDDSP 


STRGO 


STRG1 


> SWD1 


swD2 
SWM1 
SWM2 
SWM3 
SWP1 

SWP2 
SWP3 
SWP4 
SWP5S 


SWRO 


SWR1 


SWT1 


SWT2 


e SWTRG 


‘SCALE comp 2.0’ 


‘SCALE normal’ 


‘SCALE exp 0.2’ 


‘SCALE exp 0.1’ 


‘CAL STD modify’ 


‘STORAGE on off’ 


‘STORAGE on off’ 


‘DIRECTION up down’ 


‘DIRECTION up down’ 
‘CONT mode’ 
‘SINGLE mode’ 
‘MANUAL mode’ 
‘PRE@: 

‘DC BIAS (V)’ 
‘OSC LVL (V)’ 
‘OSC LVL (dBm)’ 
‘OSC LVL (dBuV)’ 


‘PART SWP on off’ 


‘PART SWP on off’ 


‘TYPE lin log’ 
‘TYPE lin log’ 


TRIGGER RESET 


COMMAND LIST 
Compresses the Smith chart scale to 
2.0; 


Selects the normal Smith chart 
scale. 


Expands the Smith chart scale to 
0.2. 


Expands the Smith chart scale to 
O21; 


Stores the status-byte’s string data 
into the HP-IB output buffer. 


Displays registered calibration stan- 
dards calibrated data. 


Turns the storage display off. 
Turns on the storage display. 
Selects upward sweep. 

Selects downward sweep. 

Selects continuous sweep. 

Selects single sweep. 

Selects manual point sweep. 
Selects frequency sweep. 

Selects dc bias sweep. 

Selects OSC LEVEL (V) sweep. 
Selects OSC LEVEL (dBm) sweep. 
Selects OSC LEVEL (dBuV) sweep. 


Turns off partial sweep 
measurement. 


Turns on partial sweep 
measurement. 


Sweeps linearly. 
Sweeps logarithmic step. 


Resets the sweep measurement and 
restarts the sweep. 


Command 


THRCAL 


TRGM1 
TRGM2 


TRIG 


Command 
UDF1 
UDF2 
UDF3 
UDF4 
UDF5 
UNITA 


UNITB 


Command 
VFTRO 


VFTR1 


Syntax 


Syntax 


Syntax 


Key 


‘THRU’ 


‘TRG MODE int ext’ 
‘TRG MODE int ext’ 


‘PT MEAS TRIG’ 


‘A UNIT LBL’ 


‘B UNIT LBL’ 


a 
Key 
VIDEO FILTER off 


VIDEO FILTER on 
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COM MAND LIST 


Description 


Initiates the Through calibration 
measurement. 


Selects internal trigger mode. 
selects external trigger mode. 


Triggers each one point 
measurement. 


Description 

Executes User Defined Function #1. 
Executes User Defined Function #2. 
Executes User Defined Function #3. 
Executes User Defined Function #4. 
Executes User Defined Function #5. 
Enters User Math A unit label. 


Enters User Math B unit label. 


Description 
Turns video filter off. 


Turns video filter on. 


Command 
> WIDTHO 


WIDTH1 


Command 


XDMP 


Command 


e ZOCMP 


e ZSCMP 


Command 


e REG_NAM? 


Syntax 


Syntax 


Syntax 


Syntax 


- W - 
Key 
‘WIDTH on off’ 
‘WIDTH on off’ 
- or 
Key 


‘XREG DMP to TBL’ 


_Y- 


COMMAND LIST 


Description 
Turns off width read-out. 


Turns on width read-out. 


Description 


Copies the X register data into the 
program point table. 


No commands beginning with Y. 


a7 < 
Key 
‘OQ’ 
‘0S’ 
- other - 
Key 


Description 


Initiates the OQ compensation data 
acquisition measurement. 


Initiates the OS compensation data 
acquisition measurement. 


Description 


Stores the register data into the HP- 
IB output buffer. REG NAM is 
any register name. 


NOTES 


REGISTER LIST 


APPENDIX F 
REGISTER LIST 


The HP 4195A’s internal registers are listed in this appendix. Data can be read from all of 
the registers listed here. A black triangle (>) indicates that the resisters are read-only 
registers. | | 


NOTE 
The Multiple Registers are not listed in this appendix but are listed in appendix E. 
Data cannot be read from the Multiple Registers, so they are treated as commands 
rather than as registers. 
ARRAY REGISTERS 
1) DISPLAY/MEASUREMENT REGISTERS 
Register Description 
A The A register is a measurement data register and is displayed on the CRT 
as a bright yellow trace. When the 4195A is making a measurement, the 
data in register A is updated automatically. 
B The B register is a measurement data register and is displayed on the CRT 
as a bright cyan trace. When the 4195A is making a measurement, the 


data in register B is updated automatically. 


C The C register is a superimpose data register and when selected is dis- 
played on the CRT as an unintensified yellow trace. 


D The D register is a superimpose data register and when selected is dis- 
played on the CRT as an unintensified cyan trace. 


> MA The MA register is a measurement data register for data A. This register is 
used by the User Math function. This is a read-only register. 


> MB The MB register is a measurement data register for data B. This register is 
used by the User Math function. This is a read-only register. 


> xX The X register stores the sweep point data. Because the data in this reg- 
ister is calculated data, the X register is a read-only register. 
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REGISTER LIST 


2) GENERAL PURPOSE REGISTERS 


Registers E, F, G, H, I, J, RA. RB, RC, RD, RE and RF are general purpose registers. | 
3) CALIBRATION DATA REGISTERS 


3-1) $11 and Network-Reflection Calibration 


Register Description 
MFOR The MFOR register is used to store the real components of the OPEN 
termination calibration measurement results. 
MFOI The MFOI register is used to store the imaginary components of the OPEN 
termination calibration measurement results. 
MFSR The MFSR register is used to store the real components of the SHORT 
termination calibration measurement results. 
MFSI The MFSI register is used to store the imaginary components of the 
SHORT termination calibration measurement results. 
MFLR The MFLR register is used to store the real components of the LOAD 
termination calibration measurement results. 
MFLI The MEFLI register is used to store the imaginary components of the LOAD 
termination calibration measurement results. 
TFOR The TFOR register is used to store the real components of the OPEN ter- 
mination theoretical calibration data. 
TFOI The TFOI register is used to store the imaginary components of the OPEN 
termination theoretical calibration data. 
TFSR The TFSR register is used to store the real components of the SHORT 
termination theoretical calibration data. 
TFSI The TFSI register is used to store the imaginary components of the 
SHORT termination theoretical calibration data. 
TFLR The TFLR register is used to store the real components of the LOAD ter- 
mination theoretical calibration data. | 
TFLI The TFLI register is used to store the imaginary components of the LOAD 


termination theoretical calibration data. 
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REGISTER LIST 


3-2) $21 and Network-Transmission Calibration 


Register 


MFTR 


MFTI 


MFIR 


MFI 


Description 


The MFTR register is used to store the real components of the normalized 
( through ) calibration measurement results. 


The MFTI register is used to store the imaginary components of the nor- 
malized ( through ) calibration measurement results. 


The MFIR register is used to store the real components of the isolation 
calibration measurement results. 


The MFIl register is used to store the imaginary components of the isola- 
tion calibration measurement results. 


3-3) $12 Calibration 


Register 


MRTR 


MRTI 


MRIR 


MRil 


Description 


The MRTR register is used to store the real components of the normalized 
( through ) calibration measurement results. 


The MRTI register is used to store the imaginary components of the nor- 
malized ( through ) calibration measurement results. 


The MRIR register is used to store the real components of the isolation 
calibration measurement results. 


The MRIl register is used to store the imaginary components of the isola- 
tion calibration measurement results. 


3-4) $22 and Impedance Calibration 


Register 


MROR 


MROI 


MRSR 


MRSI 


MRLR 


MRLI 


Description 


The MROR register is used to store the real components of the OPEN 
termination calibration measurement results. 


The MROI register is used to store the imaginary components of the OPEN 
termination calibration measurement results. 


The MRSR register is used to store the real components of the SHORT 
termination calibration measurement results. 


The MRSI register is used to store the imaginary components of the 
SHORT termination calibration measurement results. 


The MRLR register is used to store the real components of the LOAD 
termination calibration measurement results. 


The MRLI register is used to store the imaginary components of the LOAD 
calibration measurement results. 
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TROR 


TROI 


TRSR 


TRSI 


TRLR 


TRLI 


REGISTER LIST 


The TROR register is used to store the real components of the OPEN 
termination theoretical calibration data. 


The TROI register is used to store the imaginary components of the OPEN 
termination theoretical calibration data. 


The TRSR register is used to store the real components of the SHORT 
termination theoretical calibration data. 


The TRSI register is used to store the imaginary components of the 
SHORT termination theoretical calibration data. 


The TRLR register is used to store the real components of the LOAD ter- 
mination theoretical calibration data. 


The TRLI register is used to store the imaginary components of the LOAD 
termination theoretical calibration data. 


3-5) Impedance Compensation 


Register 


ZOR 


ZOX 


ZSG 


ZSB 


Description 


The ZOR register is used to store the impedance measurement OQ offset 
compensation data. 


The ZOX register is used to store the impedance measurement O22 offset 
compensation data. 


The ZSG register is used to store the impedance measurement OS offset 
compensation data. 


The ZSB register is used to store the impedance measurement OS offset 
compensation data. 


SINGLE REGISTERS 


Register 


ADRS 


ATR1 


ATR2 


ATT1 


Description 


The ADRS register is used to store the 4195A’s HP-IB address. This reg- 
ister is battery backed-up. The range of values which can be stored in this 
register is an integer from 0 to 30. 


The ATR1 register is used to store the attenuation value for the Channel 1 
reference input. The range of values which can be stored in this register is 
an integer form 0 to 50 in steps of 10. 


The ATR2 register is used to store the attenuation value for the Channel 2 
reference input. The range of values which can be stored in this register is 
an integer from 0 to 50 in steps of 10. 


The ATT1 register is used to store the attenuation value for the Channel 1 


test input. The range of values which can be stored in this register is an 
integer from 0 to 50 in steps of 10. 
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REGISTER LIST 


ATT2 The ATT2 register is used to store the attenuation value for the Channel 2 test input. 


The range of values which can be stored in this register in an integer from 0 to 50 in 
steps of 10. 


BIAS 


BTM 


CENTER 


DFREQ 


DIV 


DLCURS 


DMKR 


> DMKRA 


>» DMKRB 


EQVCA 


EQVCB 


EQVL 


The BIAS register is used to store the value for the dc source output volt- 
age. The range of values which can be stored in this register is from -40 
to +40 in steps of 0.01. 


The BTM register is used to store the bottom of display scale. The range 
of values which can be stored in this register is from -9.999E+37 to 
+9.998E+37. 


The CENTER register is used to store the sweep parameter’s CENTER 
value. The value range depends on the type of sweep parameter. For 
example, when in the frequency sweep mode, the range of values for this 
register is from +0.001 to +500E+06. 


The DFREQ register is used to store the group-delay measurement aper- 
ture frequency. The aperture frequency is stored as a percent of frequen- 
cy span. The range of values which can be stored in this register is from 
0.5 to 100.0 in steps of 0.5. 


The DIV register is used to store the display scale division value. The 
range of values which can be stored in this register is from +5.000E-36 to 
+9.999E+37. 


The DLCURS register is used to store the difference value between the o 
marker ( for A or B ) and the Line Cursor position ( height ). The range of 
values which can be stored in this register is O and values between +1E-37 
to £9.99999E+37. 


The DMKR register is used to store the difference value ( in the X register 
domain ) between the o Marker and the * Marker. The range of values 
which can be stored in this register is from 0 to the SPAN value. 


The DMKRA register is used to store the difference value (in the A register 
domain ) between the o Marker and the * Marker. This is a read-only 
register. 


The DMKRB register is used to store the difference value ( in the B register 
domain ) between the o Marker and the * Marker. This is a read-only 
register. 


The EQVCA register is used to store the Equivalent Circuit Analysis Ca 
capacitance value. The range of values which can be stored in this reg- 
ister is O and the values from +1E-37 to £9.99999E+37. 


The EQVCB register is used to store the Equivalent Circuit Analysis Cb 
Capacitance value. The range of values which can be stored in this reg- 
ister is O and the values from +1E-37 to +9.99999E+37. 


The EQVL register is used to store the Equivalent Circuit Analysis L induc- 
tance value. The range of values which can be stored in this register is O 
and the values from +1E-37 to +9.99999E+37. 
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EQVR 


> ERR 


FREQ 


LCURS 


>LCURSL 
>LCURSR 


MANUAL 
MKR 


> MKRA 

> MKRB 
NOP 

> NVAL 


OSC1 


OSC2 


PEP1 


REGISTER LIST 


The EQVR register is used to store the Equivalent Circuit Analysis R resis- 
tance value. The range of values which can be stored in this reg eter is O 
and values from +1E-37 to +9.99999E+37. : 


The ERR register is used to store the error number. This is a read-only 
register. 


The FREQ register is used to store the measurement frequency value for 
the DC Bias or OSC Level sweeps. The range of values which can be 
stored in this register is from +0.001 to +500E+06. 


The LCURS register is used to store the line cursor position ( height ) 
value. The range of values which can be stored in this register is O and 
values from +1E-37 to +9.99999E+37. 


The LCURSL register is used to store the value of the left most intersect 
point (in the X register domain ). This is a read-only register. 


The LCURSR register is used to store the value of the right most intersect 
point (in the X register domain ). This is a read-only register. 


The MANUAL register is used to store the manual sweep point value. The 
range of values which can be stored in this register is from the START 
value to the STOP value. 


The MKR register is used to store the value of the o marker position ( in 
the X register domain ). The range of values which can be stored in this 
register is from the START value to the STOP value. 


The MKRA register is used to store the data A value specified with the o 
marker. This is a read-only register. 


The MKRB register is used to store the data B value specified with the o 
marker. This is a read-only register. 


The NOP register is used to store the number of sweep points. The range 
of values which can be stored in this register is an integer from 2 to 401. 


The NVAL register is used to store the noise value. This is a read-only 
register. 


The OSC1 register is used to store the Channel 1 source amplitude value. 
The range of values which can be stored in this register depends on the 
amplitude level unit specified. For example, when the unit is dBm, the 
value range is -50 to +15 in steps of 0.1. 


The OSC2 register is used to store the Channel 2 source amplitude value. 
The range of values which can be stored in this register depends on the 
amplitude level unit specified. For example, when the unit is dBm, the 
value range is from -50 to +15 in steps of 0.1. 


The PEP1 register is used to store the Channel 1 port extension length 
value in cm. The range of values which can be stored in this register is 
from -999.99 to +999.99. 
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REGISTER LIST 


PEP2 The PEP2 register is used to store the Channel 2 port extension length 
value in cm. The range of values which can be stored in this register is 
from -999.99 to +999.99. | 


PER1 The PER1 register is used to store the Channel 1 reference input port 
extension length value in cm. The range of values which can be stored in 
this register is from -999.99 to +999.99. | 


PER2 The PER2 register is used to store the Channel 2 reference input port 
extension length value in cm. The range of values which can be stored in 
this register is from -999.99 to +999.99. | 


PET1 The PET1 register is used to store the Channel 1 test input port extension 
length value in cm. The range of values which can be stored in this reg- 
ister is from -999.99 to +999.99. | 


PET2 The PET? register is used to store the Channel 2 test input port extension 
length value in cm. The range of values which can be stored in this reg- 
ister is from -999.99 to +999.99. 


> PI The PI register is used to store the approximate value for 1, 3.141 592 653 
59. This is a read-only register. 
PTN The PTN register is used to store the program point table number. The 
range of values which can be stored in this register is an integer from 1 to 
4. 
@) > QV The QV register is used to store the Q value. This is a read-only register. 
RBW The RBW register is used to store the resolution bandwidth setting. The 


values which can be stored in this register is 3, 10, 30, 100, 300, 1000, 
3000, 10000, 30000, 100000, and 300000. 


REF The REF register is used to store the top of the display scale. The range 
of values which can be stored in this register is from -9.998E+37 to 
+9.999E+37. 

> RLOSS The RLOSS register is used to store the Return Loss value displayed on 


the Polar format display. This is a read-only register. 


RQS The RQS register is for storing the bit mask data of the HP-IB status byte. 
The value range is 0 to 255 integer number. 


Rn The Rn registers are general purpose single registers. Where n is 0 to 99. 
The range of values which can be stored in these registers is O and values 
from £1E-37 to +9.99999E+37. 


SMKR The SMKR register is used to store the value of the * marker position (in 
the X register domain ). The range of values which can be stored in this 
register is from the START value to the STOP value. 


> SMKRA The SMKRA register is used to store the data A value specified with the 
@ * marker. This is a read-only register. 


> SMKRB The SMKRB register is used to store the data B value specified with the 
* marker. This is a read-only register. 


F-7 04195-90000 Second Edition 
Revision 2, Fehruary 1989 


> SMTHC 


> SMTHL 


> SMTHR 


> SMTHX 


SPAN 


ST 


START 


STEP 


STOP 


REGISTER LIST 


The SMTHC register is used to store the C ( capacitance ) value displayed 
on the Smith Chart display. This is a read-only register. 


The SMTHL register is used to store the L ( inductance ) value displayed 
on the Smith Chart display. This is a read-only register. 


The SMTHR register is used to store the R ( resistance ) value displayed on 
the Smith Chart display. This is a read-only register. 


The SMTHX register is used to store the X ( reactance ) value displayed on 
the Smith Chart display. This is a read-only register. 


The SPAN register is used to store the sweep parameter SPAN value. The 
range of values which can be stored in this register depends on the type of 
sweep parameter selected. For example, when the frequency sweep para- 
meter is selected, the range of values which can be stored in this register 
is from +0.002 to +499 999 999.999. 


The ST register is used to store the sweep time value. 


The START register is used to store the sweep parameter’s START value. 
The range of values which can be stored in this register depends on the 
sweep parameter selected. For example, when the frequency sweep para- 
meter is selected, the range is from +0.001 to +500E+06. 


The STEP register is used to store the sweep parameter’s STEP value. 

The range of values which can be stored in this register depends on the 
sweep parameter selected, and the values previously set for START, STOP, 
CENTER, SPAN, and NOP. 


The STOP register is used to store the sweep parameter’s CENTER value. 
The range of values which can be stored in this register depends on the 
sweep parameter selected. For example, when the frequency sweep para- 
meter is selected, the value range is from +0.001 to +500E+06. 


The VSWR register is used to store the VSWR value displayed on the Polar 
format display. This is a read-only register. 


The WID register is used to store the width value (LCURSR minus 
LCURSL ). This is a read-only register. 


The Z register is used to store the numeric data value for display on the 
system message line. 
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APPENDIX G 


INDEX 


This appendix lists the keywords described in this manual in alphabetical order, and provides 
the page paragraph numbers where the keyword is explained. 


-A- 

Accessory 7-22 
Active proves 5-44 
Addressable mode | 6-35 
AMPLITUDE key 2-6, 4-13, 4-29 
Angle mode 4-3, 4-4, 5-13 
APC-7 connector 3-8 
Aperture 48, 
Arrey registers 4-56, 5-1 
Arrow (Down/Up) key 2-4, 3-3, 3-5 
Arrow (Left/Right) key 2-4 
ASCII data format 6-41, 6-56 
ASP (Auto Sequense Programming) 5-46, 6-1, 6-12, 6-24 
AUTO indicator 2-5 
AUTO key 2-5, 5-25 
Auto scale 4-40 
Average value 4-48 

-B- 
B (Susceptance) 4-14 
BASIC statements 6-12 
Battery back-up function 4-57 
Binary operators 5-4, 5-10, 5-40 
Blue shift key 2-3, 6-8, 6-20 
BTM 4-38 

‘Cs 
Calibration 4-7, 4-16, 4-17, 4-18 
Calibration/compensation data 4-17, 4-25, 5-2 
Calibration data registers 5-2 
Calibration standard value 4-9, 4-22, 4-57 
CAL key 2-2, 4-18 
CENTER key 2-5, 4-27 © 
CHANNEL 1/2 2-6, 4-15 
Characteristic impedance 4-9, 4-22 
CLR LINE key 2-4, 6-25 
C/N measurememnt 6-31 
Complex matrix operation 9-13 
Comment area 2-8 
CONFIG key 2-2, 4-2 
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Control unit 

COPY key 

Copy mode 

Cp (Parallel capacitance) 
CRT 

Cs (Series capacitance) 
CURRENT LIMIT indicator 


D (Dissipation factor) 

DATA 

Data output formats 

Data transfer 

Data transfer rate 

DC OUTPUT connector 

dc source level 

DC SOURCE area 

DEFINE MATH key 

Delay aperture 

DEL CHAR key 

Device dependant commands 
Disc drive 

DISPLAY key 
Display/measurement registers 
DIV 

Dump mode 


Editor 

EDIT area 

End of measurement (EOM) bit 
End of sweep (EOS) bit 

End status bit 
ENTER/EXECUTE key 

ENTRY area 

Environment | 
Equivalent circuit analysis mode 
Equivalent circuit parameters 
Error 

Error status bit 

EXT TRIGGER connector 

EXT REFERENCE connector 
EXT REF indicator 


Flexible disc 

FORMAT key 

Frequency 

Front handle kit 

Function area 

Furnished accessories 
| G-2 


INDEX 


1-2, 2-1 
2-3, 5-29 
5-29 

4-15 

2-2, 2-8 
4-15, 4-36 
2-6 


4-15 

5-45, 5-50, 6-24 
6-26, 6-41 

6-41 

6-46 

2-6 

4.25, 4-27, 4-29 
2-6 

2-2, 5-17 

4.4 

2-4, 6-25 

6-12, 6-39 

2.5, 5-45 

2.2, 4-36 

4.35, 5-1 

4-38 

5-29, 6-63 


6-6, 6-19, 6-20 
2-4, 6-25 

5-39, 5-42, 6-47 
5-39, 5-42, 6-47 
6-47 

2-4, 5-14 

2-4 

1-5, 7-5, 7-7 
5-36 

5-38 

6-25, 6-27, 6-39 
6-47 

2-7, 4-33, 4-34, 6-22, 6-28 
2-7, 4-58 

2-5, 4-58 


5-46 
2-2, 4-3, 4-11 
4-24, 4-27, 4-29 
7-2 
2-8, 4-2, 4-8, 4-25 
1-1, 7-22 
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G (Conductance) 

General purpose registers 
Green shift key 

Grid 

Group delay 


Hard copy 

Header only type command 
HP-IB 

HP-IB bus commands 
HP-IB connector 

Hz/dBuv key 


IEEE 32bit binary data format 
IEEE 64bit binary data format 
IF range 

Impedance measurement configuration 
Initial settings 

Input attenuator 

Input damage level 

Input port 

INPUT R1/R2 connectors 
Input range 

INPUT T1/T2 connectors 

INS CHAR key 

INTENSITY control 

Isolation calibration 


- K - 
Keyboard input line 
kHz/dBm key 
7 
LCL key 
LEVEL key 
Linear scale 


Linear sweep 

LINE FUSE holder 

LINE OFF/ON button 

LINE VOLTAGE SELECTOR swetches 
LOAD standard : 

Log scale 

Log sweep 

Lp (Parallel inductance) 

Ls (Series inductance) 


4-14 
9-1 


INDEX 


2-3, 6-8, 6-20 | 


4-36 
Gogh 


5-29, 6-29, 


6-1 


4-51, 5-18, 


6-36 


6-60 


5-21, 5-22, 5-54, 6-1, 6-34 


2-7, 6-50, 6-51 


2-4 


6-45, 6-58 
6-44, 6-57 
4-30 


3-7, 4-2, 4-14, 5-36, 7-18 


4-33, 4-51, 


4-30 


6-22 


4-30, 7-9, 7-14 
4-3, 4-13, 4-15 
9-6, 4-3, 4-13 


4-30 


2-6, 4-3, 4-13 


2-4, 6-25 
2-5 
4-7, 4-18 


2-8, 5-14 
2-4 


2-3, 6-36 
2-6, 4-29 
4-37, 4-38 
4-28, 4-32 
1-3, 2-7 
2-2 

1-4, 2-7 


3-9, 4-9, 4-22 


4-37, 4-38 
4-28, 4-32 
4-15 

4-15, 4-36 
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LTN indicator 


Marker area 

MARKER/LINE CURSOR knob 
MARKER/LINE CURSOR area 
Masking the status byte 

Math operation 

MATH OPERATOR key 

Max hold 

MENU key 

Measurement configuration 
Measurement data 
Measurement data area 
Measurement parameter 
MEASUREMENT UNIT 
MEASURE area 

MHz/V key 

MKR > key 

MODE key 

MORE key | 
Multiple numeric data type commands 
Multiple registers 
Multi-statement 


-N- 


Network measurement configuration 
NEXT PAGE key 

Noise level 

Normalize (open) calibration 
Normalize (thru) calibration 

Number of measurement points (NOP) 
Numeric data type. commands 


Offset compensation 
OFF/ABORT key 

One port full calibration 
One port part calibration 
ON indicator 

OPEN standard 

— Options 

Oscillator level (OSC level) 
Output port 

OUTPUT $1/S2 connectors 


Partial analysis 

Partial sweep 

Phase expansion 
! G-4 


INDEX 


2.3 
4-43 
9-3, 3-4, 3-6, 4-47 
9.3, 4-42 
6-49 

5-4, 5-17, 6-12 
9.3, 5-4 
5-19, 6-33 
2.5, 4-33 
4-2 
4-35, 5-2 
2.9 
4-3, 4-14, 4-17 
1-2, 2-1 
9.0 
9-4 
2.3, 4-43 
9.3, 4-43 
2-3, 4-31, 5-21, 5-36, 6-35 
6-2 
5-3 
6-24 
3-2, 4-3, 7-8 
9-4, 6-25 
4-11, 4-44 
4-10, 4-18 
4-7, 4-18 
4-28 
6-1 
4-18 
9.6 
4-10, 4-16, 4-18 
4-10, 4-18 
2.6 
3-8, 4-9, 4-22 
4-58, 7-2, 7-22 
4-1, 4-25, 4-27, 4-29 
4-3, 4-13, 4-15 
2.6, 4-3, 4-13 
5-24 
5-20 
4-44 
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Plot area 

Plot mode 

Plot pen selection 

Plotter 

Polar chart 

Port extension 

Port selection 

Power requirements 

PPT (Programmed Points Table) 
PREV PAGE key 

PRESET key 

Printer 

Print mode 

PROBE POWER jack 

Program control commands 
Program editor mode 
PROGRAM key 

Programmed points measurement 
Programmed points table 
PROGRAM START connector 


@ (Quality factor) 
Query commands 


R (resistance) 

Rack flange kit 

Rack & handle kit 

RBW 

Rear panel lock foot kit 
RECALL key 
Rectangular A-B display 
Rectangular X-A&B display 
REF 

REF ATTEN key 
Reflection calibration 
Reflection coefficient (I) 
Reference input 
REFERENCE OVEN connector 
Reference signal output 
Remark sign (!) 

RES BW key 

Resolution band width 
Return loss 

Ripple measurement 
RMT indicator 

Rp (Parallel resistance) 
RQS bit 

Rs (Series resistance) 
R1/R2 indicator 


G-5 


INDEX 


5-31 

5-29, 5-31, 6-60 
5-34 

5-30 

4-36, 4-38 
4-16, 4-18, 4-23 
4-3, 4-13, 4-15 
1-3, 7-7 

6-24 

9-4, 6-25 

2-5, 4-51, 6-22 
5-30 

5-29, 6-29, 6-62 
2.6, 5-44 

6-18 

6-19, 6-20 

9-3, 6-13 

5-23 

5-23, 6-32, 6-65 
2-7, 6-28 


4-15, 4-46 
6-26, 6-38 


4-14, 4-36 
7-2 

7-2 

4-31 

1-2, 7-22 
2-4, 6-25 
4-35, 4-38 
4-35, 4-38 
4-38 

9.6, 4-31 
4-8, 4-18, 5-2 
4-4 

4-3 

2.7, 4-58 
4-58, 7-7 
6-17 

2.5, 4-31 
4-11, 4-12, 4-31 
4-3, 4-36 
6-30 | 
2.3 

4-15 

6-37, 6-47 
4-15 

2-6 
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SAVE/GET key 

Scale 

SCALE REF key 

Select type commands 

Sending character to HP-IB 
Serial number 

SHORT standard 

Signal tracking 

Simulation 

Single point trigger mode 
Single registers 

Smith chart 

Softkey area 

SPAN key | 
S-parameter measurement configuration 
Special characters 

SPECIAL FUNCTION area 
Specifications 

Spectrum measurement configuration 
SRQ indicator 

START key 

STATE 

Status byte 

STOP key 

Storage function 

String data type commands 
Suffixes 

Superimpose subtrace 

Sweep end function 

SWEEP indicator 

Sweep range 

SWEEP area 

Sweep trigger mode 

Sweep time 

Sweep type 

Syncronizing with other instruments 
System message line 

$1/S2 indicators 

S11 measurement configuration 
$12 measurement configuration 
S21 measurement configuration 
S22 measurement configuration 


Table display 
Table number 
Talk only mode > 
TEST ATTEN key 
Test input 
Test signal level 
TLK indicator 
TRACE area 
Tracking generator 
G-6 


INDEX 


2-2, 5-49 

4-37, 4-50 

2-2, 4-36 

6-2 

6-26, 6-50 

7A 

3-8, 4-10, 4-22 
6-11, 6-33 
5-38 

4-33 

4-55, 5-3 

4-36, 4-39 

2-8 

9.5, 4-27 

3-12, 4-17 
5-15 

9.2 

7-2, 7-7 

3-5, 4-11, 7-15 
2.3, 6-37 

9-5, 4-27 

5-45, 5-50, 6-24 
6-37, 6-47 

2-5, 4-27 

4-41 

6-2 

5-14 

4-40, 5-38 

6-1, 6-5, 6-23, 6-33 
2.5 

4-24, 4-27, 4-50, 5-20, 5-23 
2.5 

4-33, 6-22 


«4-29 


4-28 

4-58 

2-8 

2-6 

3-12, 4-17, 5-36 
3-13, 4-17 

3-13, 4-17 

3-13, 4-17, 5-36 
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INDEX 


Transmission calibration 4-7, 4-18, 5-2 
Trigger pulse 4-34, 6-28 
Trigger too Fast bit 6-47 
TRIG/RESET key 2-5, 4-33 
T1/T2 indicator 2-6 

ell < 
Unit 2-4, 4-3, 4-11, 4-27, 5-17, 5-25 
UNLOCK indicator 2-5, 4-58 
User defined function 5-19, 5-21, 5-22, 6-1, 6-5, 6-33 
User math 4-15, 5-17, 6-33 
User program (ASP) 5-19, 5-21, 5-22, 5-45, 6-1, 6-12, 6-64 

-\V.- 
Version number 6-38 
VIDEO FILTER indicator 2-5, 4-32 
VIDEO FILTER key 2-5, 4-32 
VIEW key 2-2, 4-40 
VSWR 4-36 

-W - 
WAIT TRIG indicator 2-5 
Weight 7-4, 7-5, 7-7 

a ee 
X (Reactance) 4-14, 4-36 

-Y.- 
Y (Admittance) 4-14 

27 «= 
Z (Impedance) 4-14 

- Others - 
0S/0Q offset compensation 3-10, 4-16, 4-18, 4-23, 5-3 
8 BIT INPUT/OUTPUT connector 2-7, 5-39, 7-7 
10 MHz OUTPUT connector 2-7, 4-58, 7-7 
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FRONT/REAR PANELS 


FRONT/REAR PANELS 


This appendix illustrates the 4195A front and rear panels 


The front panel illustration is 


printed on a fold out page, so you can see the front panel illustration while reading the other 


pages in this manual. 


NOTE 


Z Numbers enclosed in circles are numbers used for reference in Section 2. 
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WARNING : FOR CONTINUED PROTECTION 
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ELECTRONIC Re» _INSTRUMENT 
INSTRUMENT ELECTRONIQUE 
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CAUTION : No OPERATOR SERVICEABLE 
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Product Line Sales/Support Key 


Key Product Line 


Electronic Instruments & Measurement Systems 


E 

M_ Medical Products 

P 

* — Sales only for specific product line 


** Support only for specific product line 


IMPORTANT: These symbols designate general product line capability.They do not 
insure sales or support availability for all products within a line, at all 
locations.Contact your local sales office for information regarding locations where 


HP support is available for specific products. 
HEADQUARTERS OFFICES 


if there is no sales office listed for your area, contact one of these 


headquarters offices. 


NORTH/CENTRAL AFRICA 
Hewlett-Packard S.A. 

7, rue du Bois-du-Lan 

CH-1217 MEYRIN 1, Switzerland 
Tel: (022) 83 12 12 

Telex: 27835 hmea 

Cable: HEWPACKSA Geneve 


ASIA 

Hewlett-Packard Asia Ltd. 
47/F, 26 Harbour Rd., 
Wanchai, HONG KONG 
G.P.O. Box 863, Hong Kong 
Tel: 5-8330833 

Telex: 76793 HPA HX 
Cable: HPASIAL TD 


CANADA 

Hewlett-Packard (Canada) Ltd. 
6877 Goreway Drive 
MISSISSAUGA, Ontario L4V 1M8 
Tel: (416) 678-9430 

Telex: 069-8644 


EASTERN EUROPE 
Hewlett-Packard Ges.m.b.h. 
Lieblgasse 1 

P.O.Box 72 

A-1222 VIENNA, Austria 
Tel: (222) 2500-0 

Telex: 13 4425 HEPA A 


NORTHERN EUROPE 
Hewlett-Packard S.A. 

V. D. Hooplaan 241 
P.0.Box 999 

NL-1183 AG AMSTELVEEN 
The Netherlands 

Tel: 20 547999 

Telex: 18 919 hpner 


SOUTH EAST EUROPE 
Hewlett-Packard S.A. 

World Trade Center 

110 Avenue Louis Casai 

1215 Cointrin, GENEVA, Switzerland 
Tel: (022) 98 96 51 

Telex: 27225 hpser 


MEDITERRANEAN 

AND MIDDLE EAST 
Hewlett-Packard S.A. 
Mediterranean and Middle East 
Operations 

Atrina Centre 

32 Kifissias Ave. 
Paradissos-Amarousion, ATHENS 
Greece 

Tel: 682 88 11 

Telex: 21-6588 HPAT GR 
Cable: HEWPACKSA Athens 


UNITED KINGDOM 
Hewlett-Packard Ltd. 

Nine Mile Ride 
Easthampstead, WOKINGHAM 
Berkshire, IRGII 3LL 

Tel: 0344 773100 

Telex: 848805 


EASTERN USA 
Hewlett-Packard Co. 

4 Choke Cherry Road 
ROCKVILLE, MD 20850 

Tel: (301) 948-6370 
MIDWESTERN USA 
Hewlett-Packard Co. 

5201 Tollview Drive 

ROLLING MEADOWS, IL 60008 
Tel: (312) 255-9800 


SOUTHERN USA 
Hewlett-Packard Co. 

2000 South Park Place 
ATLANTA, GA 30339 

Tel: (404) 955-1500 
WESTERN USA 
Hewlett-Packard Co. 

5161 Lankershim Blvd. 

NORTH HOLLYWOOD, CA 91601 
Tel: (818) 505-5600 


OTHER INTERNATIONAL 
AREAS 


Hewlett-Packard Co. 
Intercontinental Headquarters 
3495 Deer Creek Road 

PALO ALTO, CA 94304 

Tel: (415) 857-1501 

Telex: 034-8300 

Cable; HEWPACK 


ALGERIA 

Bureau de Liaison 
Hewlett-Packard Alger 
Villa des Lions 

9, Hai Galloul 
DZ-BORDJ EL BAHRI 
Tel: 76 03 36 

Telex: 51260 dliondz 


ANGOLA 

Telectra Angola LDA 

Empresa Técnica de Equipamentos 
Rua Barbosa Rodrigues, 41-1 DT. 
Caixa Postal 6487 

LUANDA 

Tel: 355 15,355 16 

Telex: 3134 

E,P 


ARGENTINA 
Hewlett-Packard Argentina S.A. 
Montaneses 2140/50 

1428 BUENOS AIRES 


Tel: 781-4059/69 
Cable: HEWPACKARG 


A,C,E,P 

Biotron S.A.C.I.M.e.1. 

Av, Paso Colon 221, Piso 9 

1399 BUENOS AIRES 

Tel: 541-333-490, 
541-322-587 

Telex: 17595 BIONAR 

M 

Laboratorio Rodriguez 

Corswant S.R.L. 

Misiones, 1156 - 1876 

Bernal, Oeste © 

BUENOS AIRES 

Tel: 252-3958, 252-4991 

A 

Argentina Esanco S.R.L. 

A/ASCO 2328 

1416 BUENOS AIRES 

Tel: 541-58-1981, 541-59-2767 

Telex: c/o 9400 HPARGENTINA 

A 


AUSTRALIA 


Adelaide, South Australia 
Office 

Hewlett-Packard Australia Ltd. 
153 Greenhill Road 

PARKSIDE, S.A. 5063 

Tel: 272-5911 

Telex: 82536 

Cable: HEWPARD Adelaide 
A*,C,CM,E,P 


Brisbane, Queensland 
Office 


Hewlett-Packard Australia Ltd. 
10 Payne Road 

THE GAP, Queensland 4061 
Tel: 30-4133 

Telex: 42133 

Cable: HEWPARD Brisbane 
A,C,CM,E,M,P 


Canberra, Australia 
Capital Territory 
Office 

Hewlett-Packard Australia Ltd. 
Thynne Street, Fern Hill Park 
BRUCE, A.C.T. 2617 

P.O. Box 257, 

JAMISON, A.C.T. 2614 

Tel: 51 6999 

Telex: 62650 

Cable: HEWPARD Canberra 
C,CM,E,P 


Melbourne, Victoria 
Office 

Hewlett-Packard Australia Ltd. 
31-41 Joseph Street 

P.O. Box 221 

BLACKBURN, Victoria 3130 

Tel: 895-2895 

Telex: 31-024 

Cable: HEWPARD Melbourne 
A,C,CM,E,M,P 


Perth, Western Australia 
Office 

Hewlett-Packard Australia Ltd. 
261 Stirling Highway 
CLAREMONT, W.A. 6010 

Tel: 383-2188 

Telex: 93859 

Cable: HEWPARD Perth 
C,CM,E,P 


Sydney, New South 
Wales Office 
Hewlett-Packard Australia Ltd. 
17-23 Talavera Road 

P.O. Box 308 

NORTH RYDE, N.S.W. 2113 

Tel: 888-4444 

Telex: 21561 

Cable: HEWPARD Sydney 
A,C,CM,E,M,P 


AUSTRIA 
Hewlett-Packard Ges.m.b.h. 
Verkaufsbuero Graz 
Grottenhofstrasse 94 
A-8052 GRAZ 

Tel: (0316) 28-30-66 
Telex: 312375 

CE 

Hewlett-Packard Ges.m.b.h. 
Liebigasse 1 

P.O. Box 72 

A-1222 VIENNA 

Tel: (0222) 2500-0 
Telex: 134425 HEPA A 
A,C,CM,E,M,P 
BAHRAIN 

Green Salon 

P.O. Box 557 
MANAMA 

Tel: 255503-250950 
Telex: 84419 

Pp 


Wael Pharmacy 

P.O. Box 648 
MANAMA 

Tel: 256123 

Telex: 8550 WAEL BN 
E,M 


BAHRAIN (Cont'd) 
Zayani Computer Systems 
218 Shaik Mubarak Building 
Government Avenue 

P.O. Box 5918 

MANAMA 

Tel: 276278 

Telex: 9015 plans bn 

Pp 


BELGIUM 

Hewlett-Packard Belgium S.A./N.V. 
Bivd de la Woluwe, 100 

Woluwedal 

B-1200 BRUSSELS 

Tel: (02) 762-32-00 

Telex: 23-494 paloben bru 
A,C,CM,E,M,P 


BERMUDA 

Applied Computer Technologies 
Atlantic House Building 
Par-La-Ville Road 

HAMILTON 5 

Tel: 295-1816 

Telex: 380 3589/ACT BA 

Pp 


BOLIVIA 

Arrellano Ltda 

Av. 20 de Octubre #2125 
Casilla 1383 

LA PAZ 

Tel: 368541 

M 


BRAZIL 
Hewlett-Packard do Brasil 

eC. Ltda. 

lameda Rio Negro, 750 
ALPHAVILLE 
06400 Barueri SP 
Tel: (011) 421.1311 
Telex: (011) 33872 HPBR-BR 
Cable: HEWPACK Sao Paulo 
A,C,CM,E,M,P 
Hewlett-Packard do Brasil 
Le.C. Ltda. 
Praia de Botafago 228 
6° Andar-conj 614 
Edificio Argentina - Ala A 
22250 RIO DE JANEIRO, RJ 
Tel: (021) 552-6422 
Telex: 21905 HPBR-BR 
Cable: HEWPACK Rio de Janeiro 
A,C,CM,E,P* 
Convex/Van Den 
Rua Jose Bonifacio 
458 Todos Os Santos 
CEP 20771 
RIO DE JANEIRO, RJ 
Tel: 591-0197 
Telex: 33487 EGLB BR 
A 


ANAMED I.C.E.!. Ltda. 
Rua Bage, 103 

04012 SAQ PAULO, SP 
Tel: (011) 572-6537 
Telex: 24720 HPBR-BR 
M 

Datatronix Electronica Ltda. 
Av. Pacaembu 746-C11 
SAO PAULO, SP 

Tel: (118) 260111 

CM 


BRUNEI 

Komputer Wisman Sdn Bhd 
Room 1 

3rd Floor, Tumasek Plaza 
Jalan Tutong 

BANDAR BEGAWAN 

Tel: 23918,25603 

C.E.P 

CAMEROON 

Beriac 

B. P. 23 

DOUALA 

Tel: 420153 

Telex: 5351 

c,P 

CANADA 

Alberta 

Hewlett-Packard (Canada) Ltd. 
3030 3rd Avenue N.E. 


CALGARY, Alberta T2A 617 
Tel: (403) 235-3100 
A,C,CM,E*,M,P* 
Hewlett-Packard (Canada) Ltd. 
11120-178th Street 
EDMONTON, Alberta T5S 1P2 
Tel: (403) 486-6666 
A,C,CM,E,M,P 


British Columbia 
Hewlett-Packard (Canada) Ltd. 
10691 Shellbridge Way 
RICHMOND, 

British Columbia V6X 2W8 

Tel: (604) 270-2277 

Telex: 610-922-5059 
A,C,CM,E*,M,P* 
Hewlett-Packard (Canada) Ltd. 
121 - 3350 Douglas Street 
VICTORIA, British Columbia V8Z 3L1 
Tel: (604) 381-6616 

Cc 


Manitoba 

Hewlett-Packard (Canada) Ltd. 
1825 Inkster Blvd. 

WINNIPEG, Manitoba R2X 1R3 
Tel: (204) 694-2777 
A,C;CM,E,M,P* 


New Brunswick 
Hewlett-Packard (Canada) Ltd. 

814 Main Street 

MONCTON, New Brunswick E1C 1E6 
Tel: (506) 855-2841 

Cc 


Nova Scotia 

Hewlett-Packard (Canada) Ltd. 
Suite 111 

900 Windmill Road 

DARTMOUTH, Nova Scotia B3B 1P7 
Tel: (902) 469-7820 

C,CM,E*,M,P* 


Ontario 

Hewlett-Packard (Canada) Ltd. 
3325 N. Service Rd., Unit W03 
BURLINGTON, Ontario L7N 3G2 
Tel: (416) 335-8644 

C,M* 


Hewlett-Packard (Canada) Ltd. 
496 Days Road 

KINGSTON, Ontario K7M 5R4 
Tel: (613) 384-2088 

c 

Hewlett-Packard (Canada) Ltd. 
552 Newbold Street 

LONDON, Ontario N6E 2S5 

Tel: (519) 686-9181 
A,C,CM,E*,M,P* 
Hewlett-Packard (Canada) Ltd. 
6877 Goreway Drive 
MISSISSAUGA, Ontario L4V 1M8 
Tel: (416) 678-9430 

Telex: 069-8644 
A,C,CM,E,M,P 
Hewlett-Packard (Canada) Ltd. 
2670 Queensview Dr. 

OTTAWA, Ontario K2B 8K1 

Tel: (613) 820-6483 
A,C,CM,E*,M,P* 
Hewlett-Packard (Canada) Ltd. 
The Oaks Plaza, Unit #9 

2140 Regent Street 

SUDBURY, Ontario, P3E 5S8 
Tel: (705) 522-0202 

c 

Hewlett-Packard (Canada) Ltd. 
3790 Victoria Park Ave. 
WILLOWDALE, Ontario M2H 3H7 
Tel: (416) 499-2550 

CE 


Quebec 
Hewlett-Packard (Canada) Ltd. 
17500 Trans Canada Highway 
South Service Road 
KIRKLAND, Quebec H9J 2x8 
Tel: (514) 697-4232 
Telex: 058-21521 
A,C,CM,E,M,P* 
Hewlett-Packard (Canada) Ltd. 
.1150 rue Claire Fontaine 
QUEBEC CITY, Quebec G1R 5G4 
Tel: (418) 648-0726 
Cc 
Hewlett-Packard (Canada) Ltd. 
130 Robin Crescent 
SASKATOON, Saskatchewan S7L 6M7 
Tel: (306) 242-3702 
Cc 


CHILE 

ASC Ltda. 

Austria 2041 

SANTIAGO 

Tel: 223-5946, 223-6148 
Telex: 340192 ASC CK 
cP 

Jorge Calcagni y Cia 

Av. Italia 634 Santiago 
Casilla 16475 

SANTIAGO 9 

Tel: 222-0222 

Telex: 440283 JCYCL CZ 
CM,E,M 

Metrolab S.A. 

Monjitas 454 of. 206 
SANTIAGO 

Tel: 395752, 398296 
Telex: 340866 METLAB CK 
A 


Olympia (Chile) Ltda. 

Av. Rodrigo de Araya 1045 
Casilla 256-V 

SANTIAGO 21 

Tel: 225-5044 

Telex: 340892 OLYMP 

Cable: Olympiachile Santiagochile 
c,P a 


CHINA, People’s 
Republic of 

China Hewlett-Packard Co., Ltd, 
47/F China Resources Bldg. 

26 Harbour Road 

HONG KONG 


Tel: 5-8330833 
Telex: 76793 HPA HX 


Cable: HP ASIA LTD 

A*\M* 

China Hewlett-Packard Co., Ltd. 
P.O. Box 9610, Beijing 

4th Floor, 2nd Watch Factory Main 


Bidg. 

Shuang Yu Shou, Bei San Huan Road 
BENING 

Tel: 28-0567 

Telex: 22601 CTSHP CN 
Cable: 1920 Beijing 
A,C,CM,E,M,P 

China Hewlett-Packard Co., Ltd. 
CHP Shanghai Branch 

23/F Shanghai Union Building 
100 Yan An dong Lu 
SHANG-HAI 

Tel: 265550 

Telex: 33571 CHPSB CN 
Cable: 3416 Shanghai 
A,C,CM,E,M,P 
COLOMBIA 
Instrumentacién 

H. A. Langebaek & Kier S.A. 
Carrerra 4A No. 52A-26 
Apartado Aereo 6287 
BOGOTA 1, D.E. 

Tel: 212-1466 

Telex: 44400 INST CO 
Cable: AARIS Bogota 
CM.E.M 

Nefromedicas Ltda. 

Calle 123 No. 98-31 
Apartado Aereo 100-958 
BOGOTA D.E., 10 

Tel: 213-5267, 213-1615 
Telex: 43415 HEGAS CO 

A 


Compumundo 
Avenida 15 # 107-80 


BOGOTA D.E. 

Tel: 214-4458 

Telex: 45466 SUMA CO 
Pp 

Carvajal, S.A. ‘ 
Calle 29 Norte No. 6A-40 
Apartado Aereo 46 
CALI 

Tel: 368-1111 

Telex: 55650 

C,E,P 


CONGO 
Seric-Congo 
B. P. 2105 
BRAZZAVILLE 
Tel: 815034 
Telex: 5262 


COSTA RICA 

Cientifica Costarricense S.A. 
Avenida 2, Calle 5 

San Pedro de Montes de Oca 
Apartado 10159 

SAN JOSE 

Tel: 24-38-20, 24-08-19 
Telex: 2367 GALGUR CR 
CM,E,M 

O. Fischel R. Y. Cia. S.A. 
Apartados 434-10174 

SAN JOSE 

Tel: 23-72-44 

Telex: 2379 

Cable: OFIR 

A 


CYPRUS 

Telerexa Ltd. 

P.O. Box 1152 

7 A Afroditis Avenue 

NICOSIA 

Tel: 45 628, 62 698 

Telex: 2894 LEVIDO CY 

E,M,P 

DENMARK 
Hewlett-Packard A/S 
Kongevejen 25 

DK-3460 BIRKEROED 

Tel: (02) 81-66-40 

Telex: 37409 hpas dk 
A,C,CM,E,M,P 
Hewlett-Packard A/S 
Rolighedsvej 32 

DK-8240 RISSKOV, Aarhus 

Tel: (06) 17-60-00 

Telex: 37409 hpas dk 

CE 

DOMINICAN REPUBLIC 
Microprog S.A. 

Juan Tomas Mejia y Cotes No. 60 
Arroyo Hondo 

SANTO DOMINGO 

Tel: 565-6268 

Telex: 4510 ARENTA DR (RCA) . 
P 


ECUADOR 

CYEDE Cia. Ltda. 
Avenida Eloy Alfaro 1749 
y Belgica 

Casilla 6423 CCI 

Quito 

Tel: 245-0975, 243-052 
Telex: 22548 CYEDE ED 
E,P 

Medtronics 

Valladolid 524 Madrid 
P.O. 9171, QUITO 

Tel: 2-238-951 

Telex: 2298 ECUAME ED 
A 


Hospitalar S.A. 

Robles 625 

Casilla 3590 

Quito 

Tel: 545-250, 545-122 
Telex: 2485 HOSPTL ED 
Cable: HOSPITALAR-Quito 
M 


Ecuador Overseas Agencies C.A. 
Calle 9 de Octubre #818 

P.O. Box 1296, Guayaquil 

Quito 

Tel: 306022 

Telex: 3361 PBCGYE ED 

M 


EGYPT 

Sakrco Enterprises 

P.O. Box 259 
ALEXANDRIA 

Tel: 802908, 808020, 805302 
Telex: 54333 

Cc 

International Engineering Associates 
24 Hussein Hegazi Street 
Kasr-el-Aini 

CAIRO 

Tel: 23829, 21641 

Telex: 93830 IEA UN 
Cable: INTEGASSO 

E 

Sakrco Enterprises 

70 Mossadak Street 
Dokki, Giza 

CAIRO 

Tel: 706 440, 701 087 
Telex: 9337 

Cc 

$.S.C. Medical 

40 Gezerat El Arab Street 
Mohandessin 

CAIRO 

Tel: 803844, 805998, 810263 
Telex: 20503 SSC UN 

Me 

EL SALVADOR 
IPESA de El Salvador S.A. 
29 Avenida Norte 1223 
SAN SALVADOR 

Tel: 26-6858, 26-6868 
Telex: 301 20539 IPESA SAL 
A,C,CM,E,P 

ETHIOPIA 
Seric-Ethiopia 

P.O. Box 2764 

ADDIS ABABA 

Tel: 185114 

Telex: 21150 

C,P 

FINLAND 
Hewlett-Packard Oy 
Plispankalliontie 17 

02200 ESPOO 

Tel: 00358-0-88721 

Telex: 121563 HEWPA SF 
C,CM,P 


FRANCE 
Hewlett-Packard France 
2.1. Mercure B 

Rue Berthelot 

13763 Les Milles Cedex 
AIX-EN-PROVENCE 

Tel: (42) 59-41-02 

Telex: 410770F 

A,C,E,M 
Hewlett-Packard France 
64, Rue Marchand Saillant 
61000 ALENCON 

Tel: (33) 29 04 42 

cr 

Hewlett-Packard France 
Batiment Levitan 

2585, route de Grasse 
Bretelle Autoroute 
06600 ANTIBES 

Tel: (93) 74-59-19 

Cc 


Hewlett-Packard France 
28 Rue de la République 
Boite Postale 503 

25026 BESANCON 

Tel: (81) 83-16-22 

Telex: 361157 

CE" 

Hewlett-Packard France 
13 Place Napoléan lil 
29000 BREST 

Tel: (98) 41-87-90 

E 


Hewlett-Packard France 
Chemin des Mouilles 

Boite Postale 162 

69131 ECULLY Cedex (Lyon) 
Tel: (78) 133-81-25 

Telex: 310617F 

A,C,E,M,P* 
Hewlett-Packard France 
Parc d'activités du Bois Briard 
Avenue du Lac 

91040 EVRY Cedex 

Tel: (60) 77-83-83 

Telex: 6923 15F 

c 

Hewlett-Packard France 

5, avenue Raymond Chanas 
38320 EYBENS (Grenoble) 
Tel: (76) 62-57-98 

Telex: 980124 HP GRENOB EYBE 
Cc 

Hewlett-Packard France 
Rue Fernand. Forest 

Z.A. Kergaradec 

29239 GOUESNOU 

Tel: (98) 41-87-90 
Hewlett-Packard France 
Parc Club des Tanneries 
Batiment B4 

4, Rue de la Faisanderie 
67380 LINCOLSHEIM 
(Strasbourg) 

Tel: (88) 76-15-00 

Telex: 890141F 

C,E*,M*,P* 
Hewlett-Packard France 
Centre d’affaires Paris-Nord 
Batiment Ampére 

Rue de la Commune de Paris 
Boite Postale 300 

93153 LE BLANC-MESNIL 
Tel: (1) 865-44-52 

Telex: 211032F 

C,E,M 

Hewlett-Packard France 
Parc d’activités Cadéra 
Quartier Jean-Mermoz 
Avenue du Président JF Kennedy 
33700 MERIGNAC (Bordeaux) 
Tel: (56) 34-00-84 

Telex: 550105F 

C,E,M 

Hewlett-Packard France 

3, Rue Graham Bell 

BP 5149 

57074 METZ Cedex 

Tel: (87) 36-13-31 

Telex: 860602F 

CE 

Hewlett-Packard France 
Miniparc-ZIRST 

Chemin du Vieux Chéne 
38240 MEYLAN (Grenoble) 
Tel: (76) 90-38-40 

Cc 

Hewlett-Packard France 
Bat.A I'Erable 

Bureau vert du Bois Briand 
44085 NANTES Cedex 

Tel: (40) 50-32-22 

Telex: 711085F 
A,C,E,CM*,P 
Hewlett-Packard France 
125, Rue du Faubourg Bannier 
45000 ORLEANS 

Tel: (38) 62-20-31 

E,P* 

Hewlett-Packard France 
Zone Industrielle de Courtaboeuf 
Avenue des Tropiques 
91947 LES ULIS Cedex (Orsay) 
Tel: (69) 07-78-25 

Telex: 600048F 
A,C,CM,E,M,P** 
Hewlett-Packard France 

15, Avenue de L'Amiral-Bruix 
75782 PARIS Cedex 16 

Tel: (1) 45-02-75-00 

Telex: 613663F 

c,P* 

Hewlett-Packard France 
124, Boulevard Tourasse 
64000 PAU 

Tel: (59) 80-38-02 

Telex: 550365F 

C,E* 

Hewlett-Packard France 

6, Place Sainte Croix 

86000 POITIERS 

Tel: (49) 41-27-07 

Telex: 792335F 

C,E* 


FRANCE (Cont'd) 
Hewlett-Packard France 
47, Rue de Chativesle 
51100 REIMS 

Tel: (26) 88-69-79 

Cc, P* 

Hewlett-Packard France 
Parc d’activités de la Poterie 
Rue Louis Kerautel-Botmel 
35000 RENNES 

Tel: (99) 51-42-44 

Telex: 7409 12F 
A*,C,E,M,P* 
Hewlett-Packard France 
98 Avenue de Bretagne 
76100 ROUEN 

Tel: (35) 63-57-66 

Telex: 770035F 

CE 

Hewlett-Packard France 

4, Rue Thomas-Mann 
Boite Postale 56 

67033 STRASBOURG Cedex 
Tel: (88) 28-56-46 

Telex: 89014 1F 

C,E,M,P* 

Hewlett-Packard France 
Le Péripole 

3, Chemin du Pigeonnier de la Cépiére 
3108 TOULOUSE Cedex 
Tel: (61) 40-11-12 

Telex: 531639F 
A,C,E,M,P* 
Hewlett-Packard France 
Les Cardoulines 

Batiment B2 

Route des Dolines 

Parc d’activite de Valbonne 
Sophia Antipolis 

06560 VALBONNE (Nice) 
Tel: (93) 65-39-40 

c 

Hewlett-Packard France 

9, Rue Baudin 

26000 VALENCE 

Tel: (75) 42-76-16 

ce 

Hewlett-Packard France 
Carolor 

ZAC de Bois Briand 

57640 VIGY (Metz) 

Tel: (8) 771 20 22 

Cc 

Hewlett-Packard France 
Parc d'activité des Prés 

1, Rue Papin 

59658 VILLENEUVE D’ASCQ Cedex 
Tel: (20) 47 78 78 

Telex: 160124F 

C,E,M,P 

Hewlett-Packard France 
Parc d’activités Paris-Nord 11 
45, Rue des 3 Soeurs 
93420 VILLEPINTE 

Tel: (1) 48 63 80 80 

Telex: 211032F 

C,E,M,P* 


GABON 

Sho Gabon 

P.O. Box 89 

LIBREVILLE 

Tel: 721 484 

Telex: 5230 
GERMAN FEDERAL 
REPUBLIC 
Hewlett-Packard GmbH 
Vertriebszentrum Mitte 
Hewlett-Packard-Strasse 
D-6380 BAD HOMBURG 
Tel: (06172) 400-0 
Telex: 410 844 hpbhg 
A,C,E,M,P 
Hewlett-Packard GmbH 
Geschaftsstelle 
Keithstrasse 2-4 
D-1000 BERLIN 30 

Tel: (030) 21 99 04-0 
Telex: 018 3405 hpbin d 
A,C,E,M,P 
Hewlett-Packard GmbH 
Vertriebszentrun Siidwest 
Schickardstrasse 2 
D-7030 BOBLINGEN 

Tel: (07031) 645-0 
Telex: 7265 743 hep 
A,C,CM,E,M,P 
Hewlett-Packard GmbH 
Geschftsstelle 
Schleefstr. 28a 

D-4600 DORTMUND-4 1 
Tel: (0231) 45001 

Telex: 822858 hepdad 
ACE 

Hewlett-Packard GmbH 
Vertriebszentrum Nord 
Kapstadtring 5 

D-2000 HAMBURG 60 
Tel: (040) 63804-1 
Telex: 021 63 032 hphh d 
A,C,E,M,P 
Hewlett-Packard GmbH 
Geschaftsstelle 
Heidering 37-39 
D-3000 HANNOVER 61 
Tel: (0511) 5706-0 
Telex: 092 3259 
A,C,CM,E,M,P 
Hewlett-Packard GmbH 
Geschiftsstelle 
Rosslauer Weg 2-4 
D-6800 MANNHEIM 

Tel: (0621) 70 05-0 
Telex: 0462105 

ACE 

Hewlett-Packard GmbH 
Geschiftsstelle 
Messerschmittstrasse 7 
D-7910 NEU ULM 

Tel: (0731) 70 73-0 
Telex: 0712816 HP ULM-D 
A,C,E* 
Hewlett-Packard GmbH 
Geschaftsstelle 
Emmericher Strasse 13 
D-8500 NURNBERG 10 
Tel: (0911) 5205-0 
Telex: 0623 860 hpnbg 
C,CM,E,M,P 


Hewlett-Packard GmbH 
Vertriebszentrum West 
Berliner Strasse 111 
D-4030 RATINGEN 3 
Tel: (02102) 494-0 
Telex: 589 070 hprad 
A,C,E,M,P 
Hewlett-Packard GmbH 
Vertriebszentrum Sid 
Eschenstrasse 5 
D-8028 TAUFKIRCHEN 
Tel: (089) 61 20 7-0 
Telex: 0524985 


‘A,C,CM,E,M,P 


Hewlett-Packard GmbH 
Geschaftsstelle 
Ermiisallee 

7517 WALDBRONN 2 

Tel: (07243) 602-0 

Telex: 782 838 hepk 

ACE 

GREAT BRITAIN 
See United Kingdom 


GREECE 
Hewlett-Packard A.E. 
178, Kifissias Avenue 
6th Floor 
Halandri-ATHENS 
Greece 

Tel: 6471543, 6471673, 6472971 
Telex: 221 286 HPHLGR 
A,C,CM**,E,M,P 
Kostas Karaynnis S.A, 
8, Omirou Street 
ATHENS 133 

Tel: 32 30 303, 32 37 371 
Telex: 215962 RKAR GR 
A,C*,CM,E 

{mpexin 

Intelect Div. 

209 Mesogion 

11525 ATHENS 

Tel: 6474481/2 

Telex: 216286 


Pp 
Haril Company 

38, Mihalakopoulou 

ATHENS 612 

Tel: 7236071 

Telex: 218767 

M* 

Hellamco 

P.O. Box 87528 

18507 PIRAEUS 

Tel: 4827049 

Telex: 241441 

A 

GUATEMALA 

IPESA 

Avenida Reforma 3-48, Zona 9 
GUATEMALA CITY 

Tel: 316627, 317853,6647 1/5 
Telex: 3055765 IPESA GU 
A,C,CM,E,M,P 


HONG KONG 
Hewlett-Packard Hong Kong, Ltd. 
G.P.O. Box 795 

5th Floor, Sun Hung Kai Centre 
30 Harbour Road 

HONG KONG 

Tel: 5-8323211 

Telex: 66678 HEWPA HX 

Cable: HEWPACK HONG KONG 
E,C,P : 

CET Ltd. 

10th Floor, Hua Asia Bidg. 
64-66 Gloucester Road 

HONG KONG 

Tel: (5) 200922 

Telex: 85148 CET HX 

CM 

Schmidt & Co. (Hong Kong) Ltd. 
18th Floor, Great Eagle Centre 
23 Harbour Road, Wanchai 
HONG KONG 

Tel: 5-8330222 

Telex: 74766 SCHMC HX 

A.M 

ICELAND 

Hewlett-Packard Iceland 
Hoefdabakka 9 

110 REYKJAVIK 

Tel: (1) 67 1000 

A,C,CM,E,M,P 

INDIA 

Computer products are sold through 
Blue Star Ltd.All computer repairs and 
maintenance service is done through 
Computer Maintenance Corp. 
Blue Star Ltd. 

B. D. Patel House 

Near Sardar Patel Colony 
AHMEDABAD 380 014 

Tel: 403531, 403532 

Telex: 0121-234 

Cable: BLUE FROST 

A,C,CM,E 


Blue Star Ltd. 

40/4 Lavelle Road 
BANGALORE 560 001 

Tel: 57881, 567780 

Telex: 0845-430 

Cable: BLUESTAR 
A,C*,CM,E . 

Blue Star Ltd. 

Band Box House 
Prabhadevi 

BOMBAY 400 025 

Tel: 4933101, 4933222 
Telex: 011-7 1051 

Cable: BLUESTAR 

A.M 

Blue Star Ltd. 

Sahas 

414/2 Vir Savarkar Marg 
Prabhadevi 

BOMBAY 400 025 

Tel: 430-6155, 430-6556 
Telex: 011-71193 BSSS IN 
Cable: FROSTBLUE 
A,CM,E,M 

Blue Star Ltd. 

Kalyan, 19 Vishwas Colony 
Alkapuri, BORODA, 390 005 
Tel: 65235, 65236 

Cabie: BLUE STAR 

A 


Blue Star Ltd. 

7 Hare Street 
‘CALCUTTA 700 001 
Tel: 230131, 230132 
Telex: 031-61120 BSNF IN 
Cable: BLUESTAR 
A.M,.C,E 

Blue Star Ltd. 

133 Kodambakkam High Road 
MADRAS 600 034 

Tel: 472056, 470238 
Telex: 041-379 
Cable: BLUESTAR 
A,M 

Blue Star Ltd. 

13 Community Center 
New Friends Colony 
NEW DELHI 110 065 
Tel: 633 182, 636674 
Telex: 031-61120 
Cable: BLUEFROST 
A,C*,CM,E,M 

Blue Star Ltd. 

15/16 C Wellesley Rd. 
PUNE 411011 

Tel: 22775 

Cable: BLUE STAR 

A 


Blue Star Ltd. 
2-2-47/1108 Bolarum Rd. 
SECUNDERABAD 500 003 
Tel: 72057, 72058 

Telex: 0155-459 

Cable: BLUEFROST 
ACE 

Blue Star Ltd. 

T.C. 7/603 Poornima 
Maruthunkuzhi 
TRIVANDRUM 695 013 
Tel: 65799, 65820 

Telex: 0884-259 

Cable: BLUESTAR 

E 


Computer Maintenance Corporation 
Ltd. 

115, Sarojini Devi Road 
SECUNDERABAD 500 003 
Tel: 310-184, 345-774 
Telex: 031-2960 

ce 

INDONESIA 

BERCA Indonesia P.T. 
P.0.Box 496/Jkt. 

Ji. Abdul Muis 62 

JAKARTA 

Tel: 21-373009 

Telex: 46748 BERSAL IA 
Cable: BERSAL JAKARTA 

Pp 

BERCA Indonesia P.T. 
P.O.Box 2497/Jkt 

Antara Bidg., 11th Floor 

Jl. Medan Merdeka Selatan 17 
JAKARTA-PUSAT 

Tel: 343989 

Telex: 46748 BERSAL IA 
A,C,E,M,P 

BERCA Indonesia P.T. 

Jalan Kutai 24 

SURABAYA 

Tel: 67118 

Telex: 31146 BERSAL SB 
Cable: BERSAL-SURABAYA 
A*,E,M,P 

IRAQ 

Hewlett-Packard Trading S.A. 
Service Operation 

Al Mansoor City 9B/3/7 
BAGHDAD 

Tel: 551-49-73 

Telex: 212-455 HEPAIRAQ IK 
Cc 

IRELAND 
Hewlett-Packard Ireland Ltd. 
82/83 Lower Leeson Street 
DUBLIN 2 

Tel: 0001 608800 

Telex: 30439 

C,E,P 

Cardiac Services Ltd. 

128 Dublin Industrial Estate 
DUBLIN 11 

Tel: (01) 307499 

Telex: 32254 

M 


ISRAEL 

Eldan Electronic Instrument Ltd. 
P.0.Box 1270 

JERUSALEM 91000 

16, Ohaliav St. 

JERUSALEM 94467 

Tel: 533 221, 553 242 

Telex: 25231 AB/PAKRD IL 
A,M 

Computation and Measurement 
Systems (CMS) Ltd. 

11 Masad Street 

67060 

TEL-AVIV 

Tel: 388 388 

Telex: 33569 Motil IL 

C,CM,E,P 

ITALY 

Hewlett-Packard Italiana S.p.A 
Traversa 99C 

Via Giulio Petroni, 19 

|-70124 BARI 

Tel: (080) 41-07-44 

CM 

Hewlett-Packard Italiana S.p.A. 
Via Emilia, 51/C 

|-40011 BOLOGNA Anzola Dell’Emilia 
Tel: (051) 731061 

Telex: 511630 

C,E,M 


Hewlett-Packard Italiana S.p.A. 
Via Principe Nicola 43G/C 
1-95126 CATANIA 

Tel: (095) 37-10-87 

Telex: 970291 

Cc 

Hewlett-Packard Italiana S.p.A. 
Via G. di Vittorio 9 

20094 CORSICO (Milano) 

Tel: (02) 448351 
Hewlett-Packard Italiana S.p.A. 
Viale Brigata Bisagno 2 

16129 GENOVA 

Tel: (010) 541141 
Hewlett-Packard Italiana S.p.A. 
Viale G. Modugno 33 

|-16156 GENOVA PEGLI 

Tek: (010) 68-37-07 

Telex: 215238 

CE 


SALES & SUPPORT OFFICES 
Arranged alphabetically by country 


Hewlett-Packard Italiana S.p.A. 
Via G. di Vittorio 9 

|-20063 CERNUSCO SUL 
NAVIGLIO 

(Milano} 

Tel: (02) 923691 

Telex: 334632 

A,C,CM,E,M,P 
Hewlett-Packard Italiana S.p.A. 
Via Nuova Rivoltana 95 

20090 LIMITO (Milano) 

Tel: (02) 92761 
Hewlett-Packard Italiana S.p.A. 
Via Nuova San Rocco a 
Capodimonte, 62/A 

|-80131 NAPOLI 

Tel: (081) 7413544 

Telex: 710698 

A** CEM 

Hewlett-Packard Italiana S.p.A. 
Via Orazio 168 

80122:NAPOLI 

Tel: (081) 7611444 
Hewlett-Packard Italiana S.p.A. 
Via Pellizzo 15 

35128 PADOVA 

Tel: (049) 8070166 

Telex: 430315 

A,C,E,M 

Hewlett-Packard Italiana S.p.A. 
Viale C. Pavase 340 

1-00144 ROMA EUR 

Tel: (06) 54831 

Telex: 6105°4 

A,C,E,M,P* 

Hewlett-Packard Italiana S.p.A. 
Via di Casellina 57/C 


1-500 18 SCANDICCI-FIRENZE 
Tel: (055) 753863 
C,E,M 


Hewlett-Packard Italiana S.p.A. 
Corso Svizzera, 185 

|-10144 TORINO 

Tel: (011) 74 4044 

Telex: 221079 

A*C,E 

IVORY COAST 

S.LT.EL. 

Societe Ivoirienne de 
Telecommunications 

Bd. Giscard d'Estaing 

Carrefour Marcory 

Zone 4.A. 

Boite postale 2580 

ABIDJAN 01 

Tel: 353600 

Telex: 43175 

E 

SATA 

Immeuble “Le General” 

Av. du General de Gaulle 

01 BP 161 

ABIDJAN 01 

Tel: 321227 

c,P 

JAPAN 
Yokogawa-Hewlett-Packard Ltd. 
152-1, Onna 

ATSUGI, Kanagawa, 243 

Tel: (0462) 25-0031 

C,CM,E 
Yokogawa-Hewlett-Packard Ltd. 
Meiji-Seimei Chiba Bldg. 

3-1 Hon Chiba-Cho 

CHIBA, 280 

Tel: (0472) 25 7701 

CE 

Yokogawa-Hewlett-Packard Ltd. 
Yasuda-Seimei Hiroshima Bldg. 
6-11, Hon-dori, Naka-ku 
HIROSHIMA, 730 

Tel: (082) 241-0611 
Yokogawa-Hewlett-Packard Ltd. 
Towa Building 

2-3, Kaigan-dori, 2 Chome Chuo-ku 
KOBE, 650 

Tel: (078) 392-4791 

CE 

Yokogawa-Hewlett-Packard Ltd. 
Kumagaya Asahi 82 Bidg. 

3-4 Tsukuba 

KUMAGAYA, Saitama 360 

Tel: (0485) 24-6563 

C,CME 
Yokogawa-Hewlett-Packard Ltd. 
Asahi Shinbun Daiichi Seimei Bidg. 
4-7, Hanabata-cho 

KUMAMOTO, 860 

Tel: (0963) 54-7311 

CE 

Yokogawa-Hewlett-Packard Ltd. 
Shin-Kyoto Genter Bidg. 

614, Higashi-Shiokoji-cho 
Karasuma-N shiiru 
Shiokoji-dori, Shimogyo-ku 
KYOTO, 600 

Tel: 075-343-0921 

CE 

Yokogawa-Hewlett-Packard Ltd. 
Mito Mitsui Bldg. 

4-73, Sanno-maru, 1 Chome 
MITO, Ibaraki310 

Tel: (0292) 25-7470 

C,CM,E 


JAPAN (Cont'd) 
Yokogawa-Hewlett-Packard Ltd. 
Meiji-Seimei Kokubun Bldg. 

7-8 Kokubun, 1 Chome, Sendai 
MIYAGI, 980 

Tel: (0222) 25-1011 

CE 

Yokogawa-Hewlett-Packard Ltd. 
Gohda Bldg. 2F 

2-10 Gohda * Chome 
Okaya-Shi 

NAGANO, 394. 

Tel: (0266) 23 0851 

CE 

Yokogawa-Hewlett-Packard Ltd. 
Nagoya Kokusai Center Bullding 
47-1, Nagono, 1 Chome 
Nakamura-ku 

NAGOYA, 450: 

Tel: (052) 571-5171 

C,CM,E.M 
Yokogawa-Hewlett-Packard Ltd. 
Sai-Kyo-Ren Building 

1-2 Dote-cho: 

OHMIYA OHMIVA, Saitama 330 
Tel: (0486) 45-8031 
Yokogawa-Hewlett-Packard Ltd. 
Chuo Bidg., 

4-20 Nishinakajima, 5 Chome 
Yodogawa-ku 

OSAKA, 532 

Tel: (06) 304-3021 

Telex: YHPOSA 523-3624 
C,CM,E,M,P* 
Yokogawa-Hewlett-Packard Ltd. 
27-15, Yabe, 1 Chome 
SAGAMIHARA Kanagawa, 229 
Tel; 0427 59-1311 
Yokogawa-Hewlett-Packard Ltd. 
Motoshiro-cho Dai-ich Seimei Bldg. 1F 
219-21 Motoshiro-cho, 
Hamamatsu-shi 

SHIZUOKA, 420 

Tel: (0534) 56 1771 

C,E 

Yokogawa-Hewlett-Packard Ltd. 
Daiichi Seimei Bldg. 

7-1, Nishi Shinjuku, 2 Chome 
Shinjuku-ku, TOKYO 160 

Tet: 03-348-4611 

C,EM 

Yokogawa Hewlett-Packard Ltd. 
9-1, Takakura-cho 

Hachioji-shi, TOKYO, 192 

Tel: 0426-42-1261 

CE 


Tek (03) 331-6111 
Telex: 232-2024 YHPTOK 
C.CMEP* 


[+ 
a 


Yokogawa Hokushin Electric 
Corporation 

Shinjuku-NS Bldg. 10F 

4-1 Nishi-Shinjuku 2-Chome 
Shinjuku-ku 

TOKYO, 163 

Tel: (03) 349-1859 

Telex: J27584 

A 


Yokogawa Hokusnin Electric Corp. 
9-32 Nokacho 2 Chome 

2 Chome Musashino-shi 

TOKYO, 180 

Tel: (0422) 54-1111 

Telex: 02822-421 YEW MTK J 

A 

Yokogawa-Hewlett-Packard Ltd. 
Meiji-Seimei 

Utsunomiya Oodori Building 

1-5 Oodori, 2 Chome 
UTSUNOMIYA, Tochigi 320 

Tel: (0286) 33-1153 

CE 

Yokogawa-Hewlett-Packard Ltd. 
Yasuda Seimei Nishiguchi Bldg. 
30-4 Tsuruya-cho, 3 Chome 
Kanagawa-ku, YOKOHAMA 221 
Tel; (045) 312-1252 

C,CM,E 


JORDAN 

Scientific and Medical Supplies Co. 
P.O. Box 1387 

AMMAN 

Tel: 24907, 39907 

Telex: 21456 SABCO JO 
C,E,M,P 

KENYA 

ADCOM Ltd., Inc., Kenya 
P.O.Box 30070 

NAIROBI 

Tel: 331955 

Telex: 22639 

E,M 

KOREA 

Samsung Hewlett-Packard Co. Ltd. 
Dongbang Yeoeuido Bullding 
12-16th Floors 

36-1 Yeoeuido-Dong 
Youngdeungpo-Ku 

SEOUL 

Tel: 784-4666, 784-2666 

Telex: 25166 SAMSAN K 
C,CM,E,M,P 

Young In Scientific Co., Ltd. 
Youngwha Building 

547 Shinsa Dong, Kangnam-Ku 
SEOUL 135 

Tel: 548-7771 

Telex: K23457 GINSCO 

A 

Dongbang Healthcare 
Products Co. Ltd. 

Suite 301 Medical Supply Center 
Bldg. 1-31 Dongsungdong 
Jong Ro-gu, SEOUL 

Tel: 764-1171, 741-1641 

Telex: K25706 TKBKO 

Cable: TKBEEPKO 

M 


KUWAIT 

Al-Khaldiya Trading & Contracting 
P.O. Box 830 

SAFAT 

Tel: 424910, 411726 
Telex: 22481 AREEG KT 
Cable: VISCOUNT 

E,M,A 

Gulf Computing Systems 
P.O. Box 25125 

SAFAT 

Tel: 435969 

Telex: 23848 

P 

Photo & Cine Equipment 
P.O. Box 270 

SAFAT 

Tel: 2445111 

Telex: 22247 MATIN KT 
Cable; MATIN KUWAIT 

Pp 

W.J. Towell Computer Services 
P.O. Box 5897 

SAFAT 

Tel: 2462640/1 

Telex: 30336 TOWELL KT 
c 


LEBANON 

Computer Information Systems S.A.L. 
Chammas Building 

P.O. Box 11-6274 Dora 

BEIRUT 

Tel: 89 40 73 

Telex: 42309 

C,E,M,P 


LIBERIA 


MADAGASCAR 
Technique et Precision 
12, rue de Nice 

P.O. Box 1227 

101 ANTANANARIVO 
Tel: 22090 

Telex: 22255 

Pp 


LUXEMBOURG 
Hewlett-Packard Belgium §.A./N.V. 
Blvd de la Woluwe, 100 

Woluwedal 

B-1200 BRUSSELS 

Tel: (02) 762-32-00 

Telex: 23-494 paloben bru 
A,C,CM,E,M,P 


MALAYSIA 
Hewlett-Packard Sales (Malaysia) 
Sdn. Bhd. _ 

9th Floor 

Chung Khiaw Bank Building 
46, Jalan Raja Laut 

50350 KUALA LUMPUR 

Tel: 2986555 

Telex: 31011 HPSM MA 
A,C,E,M,P* 

Protel Engineering 

P.0.Box 1917 

Lot 6624, Section 64 

23/4 Pending Road 
Kuching, SARAWAK 

Tel: 36299 

Telex: 70904 PROMAL MA 
Cable: PROTELENG 

A,E,M 


MALTA 

Philip Toledo Ltd. 

Birkirkara P.O. Box 11 
Notabile Rd. 

MRIEHEL 

Tel: 447 47, 455 66, 4915 25 
Telex: Media MW 649 
E.M,P 


MAURITIUS 
Blanche Birger Co. Ltd. 
18, Jules Koenig Street 
PORT LOUIS 

Tel: 20828 

Telex: 4296 

Pp 


MEXICO 

Hewlett-Packard de Mexico, 
S.A. de C.V. 

Rio Nio No. 4049 Desp. 12 
Fracc. Cordoba 

JUAREZ 

Tel: 161-3- 15-62 

Pp 

Hewlett-Packard de Mexico, 
S.A. de C.V. 

Circuito del Mezon No.-186 Desp. 6 
COL. DEL PRADO - 76030 Oro. 
Tel: 463-6-02-71 

Pp 


a 
ww 


Hewlett-Packard de Mexico, 

S.A. de C.V. 

Monti Morelos No. 299 
Fraccionamiento Loma Bonita 45060 
GUADALAJARA, Jalisco 

Tel: 36-3 1-48-00 

Telex: 0684 186 ECOME 


LOS LOMAS, Mexico, D.F. 

Tel: 520-9127 

Pp 

Microcomputadoras Hewlett-Packard, 
S.A. deC.V. 

Monte Pelvoux No. 115 

Lomas de Chapultepec, 11000 
MEXICO, D-F. 

Tel: 520-9127 

P 


Hewlett-Packard de Mexico, 

S.A. de C.V. 

Monte Pelvoux No. 111 

Lomas de Chapultepec 

11000 MEXICO, DF. 

Tel: 5-40-62-28, 72-66, 50-25 
Telex: 17-74-507 HEWPACK MEX 
A,C,CM,E,M,P 

Hewlett-Packard De Mexico (Polanco) 
Avenida Ejercito Nacional #579 
2day3er piso 

Colonia Granada 11560 

DF. 

Tel: 254-4433 

p 


Hewlett-Packard de Mexico, 

S.A. de C.V. 

Czda. del Valle 

409 Ote. 4th Piso 

Colonia del Valle 

Municipio de Garza Garcia Nuevo Leon 
66220 MONTERREY, Nuevo Leén 

Tel: 83-78-42-40 

Telex: 382410 HPMY 

c 


Infograficas y Sistemas del Noreste, 
SA 


Rilo Orinoco #171 Oriente 
Despacho 2001 
Colonia Del Valle 


MONTERREY 

Tel: 559-4415, 575-3837 
Telex: 483164 

AE 

‘Hewlett-Packard de Mexico, 
S.A. de C.V. 

Bivd. Independencia No. 2000 Ote. 
Col. Estrella 

TORREON, COAH. 

Tel: 171-18-21-99 

P 


MOROCCO 
Etablissement Hubert Dolbeau & Fils 


NL-1187 XR AMSTELVEEN 

P.O. Box 667 

NL-1180 AR AMSTELVEEN 

Tel: (020) 547-6911 

Telex: 13 216 HEPA NL 
A,C,CM,E,M,P 

Hewlett-Packard Nederland B.V. 
Bongerd 2 

NL 2906VK CAPELLE A/D WISSEL 
P.O. Box 41 

NL 2900AA CAPELLE A/D WSSEL 
Tel: (10) 51-64-44 

Telex: 21261 HEPAC NL 

CE 


Hewlett-Packard Nederland B.V. 
Pastoor Petersstraat 134-136 
NL 5612 LV EINDHOVEN 

P.O. Box 2342 

NL 5600 CH 

Tel: (040) 326911 

Telex: 51484 hepae ni 

C,E,P 

NEW ZEALAND 
Hewlett-Packard (N.Z.) Ltd. 

5 Owens Road 


Hewlett-Packard (N.Z.) Ltd. 
184-190 Willis Street 
WELLINGTON 
P.O. Box 9443 
Place, WELLINGTON 3 
Tel: 877-199 
Cable: HEWPACK Wellington 
C,CM,E,P 
Northrop Instruments & Systems Ltd. 
369 Khyber Pass Road 
P.O. Box 8602 
AUCKLAND 
Tel: 794-091 
Telex: 60605 
AM 
Northrop Instruments & Systems Ltd. 
110 Mandeville St. 
P.O. Box 8388 


N-5033 FYLLINGSDALEN (Bergen) 
Tel: 0047/5/16 5540 — 

Telex: 76621 hpnas n 

C,E.M 

Hewlett-Packard Norge A/S 
Osterndalen 16-18 


Tel: 0047/2/24 60 90 
Telex: 76621 hpnas n 
A,C,CM,E,M,P 


N-5037 SOLHEIMSVIK 
Tel: 0047/5/29 00 90 
OMAN 

Khimjil Ramdas 

P.O. Box 19 


MUSCAT/SULTANATE OF OMAN 
Tel: 795 901 

Telex: 3489 BROKER MB MUSCAT 
Pp 

Suhail & Saud Bahwan 
P.0.Box 169 
MUSCAT/SULTANATE OF OMAN 
Tel: 734 201-3 

Telex: 5274 BAHWAN MB 

E 

Imtac LLC 

P.O. Box 9196 

MINA AL FAHAL/SULTANATE OF OMAN 
Tel: 561 695, 5602078, 561010 
Telex: 5298 Tawoos On 

A,C.M 

PAKISTAN 

Mushko & Company Ltd. 
House No. 16, Street No. 16 
Sector F-6/3 

ISLAMABAD 

Tel: 824545 

Cable: FEMUS Islamabad 
A,E,P* 


Mushko & Company Ltd. 
Oosman Chambers 


Abdullah Haroon Road 
KARACHI 0302 

Tel: 524131, 524132 

Telex: 2894 MUSKO PK 
Cable: COOPERATOR Karachi 
A,E,P* 


Tel: 41-4325, 41-3705 
Telex: Pub. Booth 25306 PEC PISIDR 
CM,E,M,P 


Tel: 419928/417 108 

Telex: 20450 PE LIBERTAD 
A,C,P 

PHILIPPINES 

The Online Advanced Systems Corp. 
2nd Floor, Electra House 
115-117 Esteban Street 
Legaspi Village, Makati 

Metro MANILA 

Tel: 815-38-10 (up to 16) 

Telex: 63274 ONLINE PN 
A,C,E,M,P 

PORTUGAL 

Mundinter Intercambio 

Mundial de Comércio S.A.R.L. 
Av. Antonio Augusto Aguiar 138 
Apartado 2761 

LISBON 


Tel: (19) 53-21-31, 53-21-37 
Telex: 16691 munter p 
M 


Soquimica 

Av. da Liberdade, 220-2 

1298 LISBOA Codex 

Tel: 56-21-82 

Telex: 13316 SABASA 

A 

Telectra-Empresa Técnica de 
Equipmentos Eléctricos S.A.R.L. 


Telex: 12598 


Telex: 26054 . 


101 Murioz Rivera Av 

Esu. Calle Ochoa ; 
HATO REY, Puerto Rico 00918 
Tel: (809) 754-7800 
A,C,CM,M,E,P 

QATAR 

Computer Arabia 

P.O. Box 2750 

DOHA 

Tel: 428555... 

Telex: 4806 CHPARB 

Pp 


Nasser Trading & Contracting 
P.0.Box 1563 

DOHA 

Tel: 422170 

Telex: 4439NASSERDH 
M 4 
SAUDI ARABIA 

Modern Electronics Establishment 
Hewlett-Packard Division 

P.O. Box 281 

Thuobah 

AL-KHOBAR 31952 

Tel: 895-1760, 895-1764 

Telex: 671 106 HPMEEK SJ 
Cable: ELECTA AL-KHOBAR 
C,E.M 


SAUDI ARABIA (Cont'd) 
Establishment 


JEDDAH 
Tel: 644 96 28 
Cable: ELECTA JEDDAH 


Tel: 491-97 15, 491-63 87 
Telex: 202049 MEERYD SJ 
CEM 

Abdul Ghani El Ajou Corp. 
P.O. Box 78 

RIYADH 

Tel: 40 41717 

Telex: 200 $32 EL AJOU 

P 


SCOTLAND ; 
See United Kingdom 
SENEGAL 

Societe Hussein Ayad & Cie. 


76, Avenue Gegrges Pompidou 
B.P. 305 


Tel: 215 671 

Telex: 587 

P 

Systeme Service Conseil (SSC) 
14, Avenue du Parachois 
DAKAR ETOILE 

Tel: 219976 

Telex:'577 

C,P 


SINGAPORE 
Hewlett-Packard Singapore (Sales) 
Pte. Ltd. . 
#08-00 Inchcape House 

450-2 Alexandra Road 
Alexandra P.O. Box 58 
SINGAPORE, 9115 

Tel: 4731788 : 
Telex: 34209 HPSGSO RS 
Cable: HEWPACK, Singapore 
A,C,E,M,P 


Dynamar International Ltd. 
Unit 05-11 Block 6 

Kolam Ayer industrial Estate 
SINGAPORE 1334 

Tel: 747-6188 

Telex: 26283 RS 

CM 


SOUTH AFRICA 
Hewlett-Packard So Africa (Pty.) Ltd. 
P.O. Box 120 : 

Howard Place CAPE PROVINCE 7430 
Pine Park Center, Forest Drive 
Pinelands 

CAPE PROVINCE 7405 

Tel: (021) 53 7954 

Telex: 57-20006 

A,C,CM,E,M,P 

Hewlett-Packard So Africa (Pty.) Ltd. 
2nd Floor Juniper House 

92 Overport Drive 

DURBAN 4067 

Tel: (031) 28-4178 

Telex: 6-22954 

Cc 

Hewlett-Packard So Africa (Pty.) Ltd. 
6 Linton Arcade 


Tel: 041-301201 

Telex: 24-2916 

Cc 

Hewlett-Packard So Africa (Pty.) Ltd. 
Fountain Center 

Kalkoen Str. 

Monument Park Ext 2 
PRETORIA 0105 

Tel: (012) 45 5725 

Telex: 32163 

CE 

Hewlett-Packard So Africa (Pty.) Ltd. 
9 Eastern Service Road 
Eastgate Ext. 3 

SANDTON 2144 

Tel: 802-5111, 802-5125 

Telex: 4-20877 SA 

Cable: HEWPACK Johannesburg 
A,C,CM,E,M,P 

SPAIN 

Hewlett-Packard Espajiola, S.A. 
Calle Entenza, 321 

08029 BARCELONA 

Tel: 3/322 24 51, 32173 54 
Telex: 52603 hpbee 

A,C,E,M,P 

Hewlett-Packard Espafiola, S.A. 
Calle San Vicente S/N 

Edificio Albia I-78 

48001 BILBAO 

Tel: 4/423 83 06 

A.C,E.M 

Hewlett-Packard Espafiola, S.A. 
Crta. de la Corufia, Km. 16, 400 
Las Rozas 

E-MADRID 

Tel: (1) 637.00.11 

Telex: 23515 HPE 

C.M 

Hewlett-Packard Espafiola, S.A. 
Avda. S. Francisco Javier, S/N 
Planta 10. Edificio Sevilla 2 
41005 SEVILLA 

Tel: 54/64 44 54 

Telex: 72933 

A,C,M,P 


Hewlett-Packard Espajiola, S.A. 
Isabel La Catolica, 8 

46004 VALENCIA 

Tel: (96) 351 59 44 

Telex: 63435 


Tel: (94) 464 3255, 464 2933 
Telex: 33032 

SWEDEN 

Hewlett-Packard Sverige AB 
Ostra Tuligatan 3 

$-20011 MALMO 

Box 6132 

Tel: (040) 70270 

Telex: (854) 17886 (via Spanga 
office) 


cP 
Hewlett-Packard Sverige AB 
Vastra Vintergatan 9 

S-70344 OREBRO 

Tel: (19) 10-48-80 

Telex: (854) 17886 (via Spanga office) 
c 

Hewlett-Packard Sverige AB 
Skalholtsgatan 9, Kista 

Box 19 

S-16393 SPANGA 

Tel: (08) 750-2000 

Telex: (854) 17886 

Telefax: (08) 7527781 
A,C,CM,E,M,P 
Hewlett-Packard Sverige AB 
Box 266 

Topasgatan 1A 

$-42123 VASTRA-FROLUNDA 
(Gothenburg) 

Tel: (031) 89-10-00 

Telex: (854) 17886 (via Spanga 
office) 

A,C,CM,E,M,P 


Tel: (61) 33-59-20 

AC,E,P 

Hewlett-Packard (Schweiz) AG 
7, rue du Bois-du-Lan 

Case postale 365 

CH-1217 MEYRIN 1 

Tel: (0041) 22-83-11-11 
Telex:27333 HPAG CH 
A,C,CM,E,M,P 


Hewlett-Packard #Schwelz) AG 
Allmend 2 . 


CH-8967 WIDEN 
Tel: (0041) 57 3121.11 


A,C,CM,E,M,P 
Hewlett-Packard (Schweiz) AG 
Schwamendingenstrasse 10 
8050 ZURICH 

Tel: (0041) 1315 81.81 

Telex: 823 537 HPAG CH 

c,P 


Nuri Basha Ahnaf Ebn Kays Street 
P.O. Box 5781 

DAMASCUS 

Tel: 33-24-87 

Telex: 411 215 

Cable: ELECTROBOR DAMASCUS 
E 


Middle East Electronics 
P.0.Box 2308 

Abu Rumaneh 
DAMASCUS 

Tel: 33 45 92 

Telex: 411771 

M 


SALES & SUPPORT OFFICES 


Arranged alphabetically by country 


TAIWAN 

Hewlett-Packard Taiwan Ltd. 
THM Office 

2, Huan Nan Road 

CHUNG LI, Taoyuan 

Tel: (034) 929-666 

Cc 


Hewlett-Packard Taiwan Ltd. 
Kaohsiung Office 

11/F, 456, Chung Hsiao 1st Road 
KAOHSIUNG 

Tel: (07) 2412318 


Hewlett-Packard Taiwan Ltd. 


Tel: (02) 712-0404 

Telex: 24439 HEWPACK 
Cable:HEWPACK Taipei 
A,C,CM,E,M,P 

Ing Lih Trading Co. 

6th Floor, 112, Sec. 1, 
Chung Hsiao East Road 
TAIPE] 100 

Tel: (02) 394-8191 

Telex: 22894 SANKWANG 
A 

THAILAND 

Unimesa Co. Ltd. 

30 Patpong Ave., Suriwong 
BANGKOK 10500 

Tel: 235-5727, 234-0991/3 
Telex: 84439 Simonco TH 
Cable: UNIMESA Bangkok 
AC,E.M 


Bangkok Business Equipment Ltd. 
5/5-6 Dejo Road 

BANGKOK 

Tel: 234-8670, 234-8671 
Telex: 87699-BEQUIPT TH 
Cable: BUSIQUIPT Bangkok 
Pp 

TOGO 

Societe Africaine De Promotion 
B.P. 12271 

LOME 

Tel: 21-62-88 

Telex: 5304 

P 

TRINIDAD & TOBAGO 
Caribbean Telecoms Ltd. 
Corner McAllister Street & 
Eastern Main Road, Laventille 
P.O. Box 732 

PORT-OF-SPAIN 

Tel: 624-4213 

Telex: 22561 CARTEL WG 
Cable: CARTEL, PORT OF SPAIN 
CM,E,M,P 

Computer and Controls Ltd. 
P.O. Box 51 

66 Independence Square 
PORT-OF-SPAIN 

Tel: 623-4472 

Telex: 3000 POSTLX WG, ACCT 
LOOGO AGENCY 1264 

AP 

Feral Assoc. 

8 Fitzgerald Lane 
PORT-OF-SPAIN 

Tel: 62-36864, 62-39255 
Telex: 22432 FERALCO 
Cable: FERALCO 

M 

TUNISIA 

Tunisie Electronique S.A.R.L. 
31 Avenue de la Liberte 
TUNIS 

Tel: 280-144 

C,E,P 

Tunisie Electronique S.A.R.L. 
94, Av. Jugurtha, Mutuelleville 
1002 TUNIS-BELVEDERE 

Tel: 280144 

Telex: 13238 

C,E,P 

Corema S.A. 

1 ter. Av. de Carthage 

TUNIS 


Tel: 253-821 
Telex: 12319 CABAM TN 
M 


TURKEY 

EMA 

Mediha Eldem Sokak No. 41/6 
Yenisehir 

ANKARA 

Tel: 319175 

Telex: 42321 KTX TR 

Cable: EMATRADE ANKARA 
M 


Teknim Company Ltd. 

fran Caddesi No. 7 
Karaklidere 

ANKARA 

Tel: 275800 

Telex: 42155 TKNM TR 

CE 

Kurt & Kurt A.S. 

Mithatpasa Caddesi No. 75 
Kat 4 Kizilay 

ANKARA 

Tel: 318875/6/7/8 

Telex: 42490 MESR TR 

A : 
Saniva Bilgisayar Sistemieri A.S. 
Buyukdere Caddesi 103/6 
Gayrettepe 

ISTANBUL 

Tel: 1673180 : 
Telex: 26345 SANI TR 

c,P 

Best Inc. 

Esentepe, Gazeteciler Sitesi 
Keskin Kalem 


Tel: 172 1328, 173 3344 
Telex: 42490 
A 


UNITED ARAB 
EMIRATES 

Emitac Ltd. 

P.O. Box 1641 

SHARJAH 

Tel: 591181 

Telex: 68136 EMITAC EM 
Cable: EMITAC SHARJAH 
E,C\M,P,A 

Emitac Ltd. 

P.O. Box 2711 

ABU DHABI 

Tel: 8204 19-20 

Cable: EMITACH ABUDHABI 
Emitac Ltd. 

P.O. Box 8391 


DUBAI, 

Tel: 377591 

Emitac Ltd. 

P.O. Box 473 

RAS AL KHAIMAH 

Tel: 28133, 21270 
UNITED KINGDOM 


ENGLAND 
Hewlett-Packard Ltd. 
Miller House ~ 

The Ring, BRACKNELL 
Berks RG12 1XN 

Tel: 0344 424898 

Telex: 848733 

E 

Hewlett-Packard Ltd. 
Elstree House, Elstree Way 
BOREHAMWOOD, Herts WD6 1SG 
Tel: 01 207 5000 

Telex: 8952716 

CE 


Hewlett-Packard Ltd. 

Oakfield House, Oakfield Grove 
Clifton BRISTOL, Avon BSS 2BN 
Tel: 0272 736806 

Telex: 444302 

C,E,P 

Hewlett-Packard Ltd. 

9 Bridewell Place 

LONDON EC4V 68S 

Tel: 01 583 6565 

Telex: 298163 

c,P 

Hewlett-Packard Ltd. 
Pontefract Road 

NORMANTON, West Yorkshire WF6 1RN 
Tel: 0924 895566 

Telex: 557355 

c,P 

Hewlett-Packard Ltd. 

The Quadrangle 

106-118 Station Road 
REDHILL, Surrey RH1 1PS 

Tel: 0737 68655 

Telex: 947234 

C,E,P 

Hewlett-Packard Ltd. 

Avon House 

435 Stratford Road 

Shirley, SOLIHULL, West Midlands 
B90 4BL 

Tel: 021 745 8800 

Telex: 339105 

C,E,P 

Hewlett-Packard Ltd. 


Telex: 893134/5 
C,CM,.E,M,P 
Hewlett-Packard Ltd. 
King Street Lane 
Winnersh, WOKINGHAM 
Berkshire RG11 5AR 
Tel: 0734 784774 
Telex: 847178 
A,C,E,M,P 


NORTHERN IRELAND 
Hewlett-Packard (Ireland) Ltd.- 
Carrickfergus Industrial Centre 
75 Belfast Road, Carrickfergus 
CO. ANTRIM BT38 8PM 

Tel: 09603 67333 

CE 

Cardiac Services Company 
95A Finaghy Road South 
BELFAST, BT10 OBY 

Tel: 0232-625566 

Telex: 747626 


Tel: 03552-49261 


West Lothian, EH30 9TG 
Tel: 031 331 1188 
Telex: 72682 
C,CM,E,M,P 

UNITED STATES 


Alabama 
Hewlett-Packard Co. 
2100 Riverchase Center 
Bullding 100 - Suite 118 
BIRMINGHAM, AL 35244 


Tel: (205) 830-2000 
C,CM,E,M* 


Alaska 
Hewlett-Packard Co. 
3601 C St., Suite 1416 

AK 99503 ~ 
Tel: (907) 563-8855 


Arizona 
Hewlett-Packard Co. 
8080 Pointe Parkway West 
PHOENIX, AZ 85044 
Tel: (602) 273-8000 
A,C,CM,E,M,P 
Hewlett-Packard Co. 
3400 East Britannia Dr. 
Bldg. C, Suite 124 
TUCSON, AZ 85706 

Tel: (602) 573-7400 
C,E,M* . 


California 
Hewlett-Packard Co. 
99 South Hill Dr. 
BRISBANE, CA 94005 
Tel: (415) 330-2500 
c 

Hewlett-Packard Co. 
5060 E. Clinton Avenue, Suite 102 
FRESNO, CA 93727 
Tel: (209) 252-9652 
CM 
Hewlett-Packard Co. 


1421 S. Manhattan Av. 


_ FULLERTON, CA'92631 


Tel: (714) 999-6700 
C,CM,E.M 
Hewlett-Packard Co. 
7408 Hollister Ave. #A 
GOLETA, CA 93117 
Tel: (805) 685-6100 
CE 


UNITED STATES (Cont'd) 
Hewlett-Packard Co. 
2525 Grand Avenue 
LONG BEACH, CA 90815 
Tel: (213) 498-1111 

Cc 

Hewlett-Packard Co. 
5651 West Manchester Ave. 
LOS ANGELES, CA 90045 
Tel: (213) 337-8000 
Telex: 910-325-6608 

CM 

Hewlett-Packard Co. 
3155 Porter Drive 

PALO ALTO, CA 94304 
Tel: (415) 857-8000 

CE ; 
Hewlett-Packard Co. 
4244 So. Market Court, Suite A 
SACRAMENTO, CA 95834 
Tel: (916) 929-7222 
A‘CEM 
Hewlett-Packard Co. 
9606 Aero Drive 

SAN DIEGO, CA 92123 
Tel: (619) 279-3200 
C,CM,E,M 
Hewlett-Packard Co. 
5725 W. Las Positas Blvd. 
PLEASANTON, CA 94566 
Tel: (415) 460-0282 

Cc 

Hewlett-Packard Co. 
3003 Scott Boulevard 
SANTA CLARA, CA 95054 
Tel: (408) 988-7000 
Telex: 910-338-0586 
A.C,CM,E 


Hewlett-Packard Co. 
2945 Center Green Court South 
Suite A 

BOULDER, CO 60301 
Tel: (303) 499-6655 
ACE 

Hewlett-Packard Co. 

24 Inverness Place, East 
ENGLEWOOD, CO 80112 
Tel: (303) 649-5000 
A,C,CM,E,M 


Tel: (203) 371-6454 

CE 

Hewlett-Packard Co. 

47 Barnes Industrial Road South 
WALLINGFORD, CT 06492 

Tel: (203) 265-7801 

A,C,CM,E,M 


Florida 

Hewlett-Packard Co. 

2901 N.W. 62nd Street 
FORT LAUDERDALE, FL 33309 
Tel: (905) 973-2600 
C.E,M,P* 
Hewlett-Packard Co. 

6800 South Point Parkway 
Suite 301 

JACKSONVILLE, FL 32216 
Tel: (904) 636-9955 
evens 


Tel: (305) 859-2900 


Tel: (904) 476-8422 
ACM 
Hewlett-Packard Co. 
5550 W. Idlewild, #150 
TAMPA, FL 33614 

Tel: (813) 884-3282 
C,E,M,P 


Georgia 
Hewlett-Packard Co. 
2000 South Park Place 
ATLANTA, GA 30339 
Tel: (404) 955-1500 
Telex: 810-766-4890 
A,C,CM,E,M,P* 


NORCROSS, GA 30092 
Tel: (404) 448-1894 
C,E,P 


Hawaii 

Hewlett-Packard Co. 
Kawalahao Plaza, Suite 190 
567 South King Street 
HONOLULU, HI 96813 

Tel: (808) 526-1555 
AC,E.M 


Tek: (208) 323-2700 


P.O. Box 1607 
BLOOMINGTON, IL 61701 
Tel: (309) 662-9411 
AC,E,M** 


Hewlett-Packard Co. 
525 W. Monroe, #1308 
CHICAGO, IL 60606 
Tel: (312) 830-0010 

c 


Hewlett-Packard Co. 
1200 East Diehl Road 
NAPERVILLE, IL 60566 
Tel: (312) 357-8800 

c 


Hewlett-Packard Co. 

5201 Toliview Drive 

ROLLING MEADOWS, IL 60008 
Tel: (312) 255-9800 

Telex: 910-687-1066 
A,C,CM,E,M 


Indiana 
Hewlett-Packard Co. 
11911 N. Meridian St. 
CARMEL, IN 46032 
Tel: (317) 844-4100 
A.C,CM,E,M 
Hewlett-Packard Co. 
111 E, Ludwig Road 
Suite 108 

FT. WAYNE, IN 46825, 
Tel: (219) 482-4283 
CE 


lowa 

Hewlett-Packard Co. 
4070 22nd Av. SW 
CEDAR RAPIDS, |A 52404 
Tel: (319) 390-4250 
C,E.M 

Hewlett-Packard Co. 
4201 Corporate Dr. 
WEST DES MOINES, IA 50265 
Tel: (515) 224-1435 

Ate ,C,M* * 


Kansas 

Hewlett-Packard Co. 

7804 East Funston Road, Suite 203 
WICHITA, KS 67207 

Tel: (316) 684-8491 

CE 


Kentucky 

Hewlett-Packard Co. 

10300 Linn Station Road, Suite 100 
LOUISVILLE, KY 40223 

Tel: (502) 426-0100 

A,C\M 


Louisiana 
Hewlett-Packard Co. 
160 James Drive East 
ST. ROSE, LA 70087 
P.O. Box 1449 
KENNER, LA 70063 
Tel: (504) 467-4100 
A,C\E.M,P 


Maryland 
Hewlett-Packard Co. 
3701 Koppers Street 
BALTIMORE, MD 21227 
Tel: (301) 644-5800 
Telex: 710-862-1943 
A,C,CM,E,M 


Hewlett-Packard Co, 
2 Choke Cherry Road 
ROCKVILLE, MD 20850 
Tel: (301) 948-6370 
A.C,CM,E.M 


ANDOVER, MA 01810 
Tel: (617) 682-1500 
A,C,CM,E,M,P* 


LEXINGTON, MA 02173 
ce 


GRAND RAPIDS, Mi 49506 
Tel: (616) 957-1970 

CM 

Hewlett-Packard Co. 
39550 Orchard Hill Place Drive 
NOVI, MI 48050 

Tel: (313) 349-9200 
ACEM 

Hewlett-Packard Co. 
1771 W. Big Beaver Road 
TROY, MI 48084 

Tel: (313) 643-8474 

c 


Minnesota 
Hewlett-Packard Co. 
2025 W. Larpenteur Ave. 
ST. PAUL, MN 55113 

Tel: (612) 644-1100 
A,C,CM,E,M 


Missouri 

Hewlett-Packard Co. 

1001 E. 101st Terrace Suite 120 
KANSAS CITY, MO 64131-3368 
Tel: (816) 941-0411 
A\C,CM,E.M 

Hewlett-Packard Co. 

13001 Hollenberg Drive 
BRIDGETON, MO 63044 

Tel: (314) 344-5100 

AC\E.M 


Nebraska 
Hewlett-Packard 


Tel: (201) 265-5000 
A,C,CM,E,M 
Hewlett-Packard Co, 

20 New England Av. West 
PISCATAWAY, NJ 08854 
Tel: (201) 562-6100 
A.C,CM,E 


New Mexico 
Hewlett-Packard Co. 
7801 Jefferson N.E. 
ALBUQUERQUE, NM 87109 
Tel: (505) 823-6100 

C,E.M 

Hewlett-Packard Co. 
1460 Trinity Dr., Suite 3 
LOS ALAMOS, NM 87544 
Tel: (505) 662-6700 

CE 

New York 
Hewlett-Packard Co. 

5 Computer Drive South 
ALBANY, NY 12205 

Tel: (518) 458-1550 


.A,C,E.M 


Hewlett-Packard Co. 

9600 Main Street 
CLARENCE, NY 14031 

Tel: (716) 759-8621 

c,E 

Hewlett-Packard Co. 

200 Cross Keys Office Park 
FAIRPORT, NY 14450 

Tel: (716) 223-8950 
A,C,CM,E.M 
Hewlett-Packard Co. 

7641 Henry Clay Bivd. 
LIVERPOOL, NY 13088 

Tel: (315) 451-1820 
A,C,CME,M 
Hewlett-Packard Co. 

No. 1 Pennsylvania Plaza 
55th Floor 

34th Street & 8th Avenue 
MANHATTAN NY 10119 

Tel: (212) 971-0800 

C,M* 

Hewlett-Packard Co. 

15 Myers Corner Rd. 
Hollowbrook Park, Suite 2D 
WAPPINGER FALLS, NY 12590 
Tel: (914) 298-9125 


PURCHASE, NY 10577-2590 
Tel: (914) 935-6300 

C,CM,E 

Hewlett-Packard Co. 

3 Crossways Park West 
WOODBURY, NY 11797 

Tel: (516) 682-7800 
A,C,CM,E,M 


North Carolina 
Hewlett-Packard Co. 
305 Gregson Dr. 

CARY, NC 27511 

Tel: (919) 467-6600 
C,CM,E,M,P* 
Hewlett-Packard Co. 
9600-H Southern Pine Blvd. 
CHARLOTTE, NC 26210 
Tel: (704) 527-8780 

c* 

Hewlett-Packard Co. 
5605 Roanne Way 
GREENSBORO, NC 27420 
Tel: (919) 852-1800 
A,C,CM,E,M,P* 


Ohio 
Hewlett-Packard Co. 
2717 S. Arlington Road 
AKRON, OH 44312 

Tel: (216) 644-2270 
CE 

Hewlett-Packard Co. 
4501 Erskine Road 
CINCINNATI, OH 45242 
Tel: (513) 891-9870 
CM 

Hewlett-Packard Co. 
15885 Sprague Road 
CLEVELAND, OH 44136 
Tel: (216) 243-7300 
A,C,CM,E,M 
Hewlett-Packard Co. 
9080 Springboro Pike 
MIAMISBURG, OH 45342 
Tel: (513) 433-2223 
A,C,CM,E*,M 
Hewlett-Packard Co. 
One Maritime Plaza, 5th Floor 
720 Water Street 
TOLEDO, OH 43604 

Tel: (419) 242-2200 

Cc 


Hewlett-Packard Co. 
675 Brooksedge Blvd. 
WESTERVILLE, OH 43081 
Tel: (614) 891-3344 
C,CME* 


Oklahoma 
Hewlett-Packard Co. 

3525 N.W. 56th St. 

Suite C-100 

OKLAHOMA CITY, OK 73112 
Tel: (405) 946-9499 

C,E*,M 


Hewlett-Packard Co. 

3840 S. 103rd E. Ave., #100 
TULSA, OK 74146 

Tel: (918) 665-3300 
A**,C,E,M",P* 


Oregon 
Hewlett-Packard Co. 
9255 S. W. Pioneer Court 
WILSONVILLE, OR 97070 
Tel: (503) 682-8000 
A,C,E*,M 


Pennsylvania 
Hewlett-Packard Co. 
50 Dorchester Rd. 
HARRISBURG, PA 17112 
Tel: (717) 657-5900 

Cc 


Hewlett-Packard Co. 
111 Zeta Drive 
PITTSBURGH, PA 15238 
Tel: (412) 782-0400 
A,C,E.M 


Hewlett-Packard Co. 
2750 Montoe Boulevard 
VALLEY FORGE, PA 19482 
Tel: (215) 666-9000 
A,C,CM,E.M 


South Carolina 
Hewlett-Packard Co_— 
Brookside Park, Suite 122 
1 Harbison Way 
COLUMBIA, SC 29210 

Tel: (803) 732-0400 

C.M 

Hewlett-Packard Co. 

§45 N. Pleasantburg Dr. 
Sulte 100 

GREENVILLE, SC 29607 
Tel: (803) 232-8002 

c 


Tennessee 
Hewlett-Packard Co. 

One Energy Centr. Suite 200 
Pellissippi Pkwy. 

KNOXVILLE, TN 37932 

Tel: (615) 966-4747 

A,C,\M 

Hewlett-Packard Co. 

3070 Directors Row 
Directors Square 

MEMPHIS, TN 38131 

Tel: (901) 346-8370 

A,C.M 

Hewlett-Packard Co. 

220 Great Circle Road, Suite 116 
NASHVILLE, TN 37228 

Tel: (615) 255-1271 
A,C,E,M,P 


Texas 
Hewlett-Packard Co. 
1826-P Kramer Lane 
AUSTIN, TX 78758 
Tel: (512) §35-6771 
C,E,P* 
Hewlett-Packard Co. 
5700 Cromo Dr 

EL PASO, TX 79912 
Tel: (915) 33-4400 
C.E*,M** 
Hewlett-Packard Co. 
3952 Sandshell Drive 
FORT WORTH, TX 76137 
Tel: (817) 232-9500 
c 

Hewlett-Packard Co. 
10535 Harwin Drive 
HOUSTON, TX 77036 
Tel: (713) 776-6400 
A,C,E,M,P* 
Hewlett-Packard Co. 
3301 Royal Lane 
IRVING, TX 75063 
Tel: (214) §69-3377 
CE 
Hewlett-Packard Co. 
109 E. Toronto, Suite 100 
McALLEN, TX 78503 
Tel: (512) 630-3030 
Cc 


Hewlett-Peckard Co. 
930 E. Campbell Rd. 

TX 75081 
Tel: (214) 231-6101 
A,C,CM,E,M,P* 
Hewlett-Packard Co. 
1020 Central Parkway South 
SAN ANTONIO, TX 78232 
Tel: (512) 494-9336 
A,C,E,M,P* 


Utah 

Hewlett-Packard Co. 

3530 W. 2100 South St. 
SALT LAKE CITY, UT 84119 
Tel: (801) $74-1700 
A,C,E,M 


Virginia 
Hewlett-Packard Co. 
840 Greenbrier Circle 
Suite 101 
CHESAPEAKE, VA 23320 
Tel: (804) 424-7105 
C,E.M 

Hewlett-Packard Co. 
4305 Cox Road 

GLEN ALLEN, VA 23060 
Tel: (804) 747-7750 
A,C,E,M,P* 
Hewlett-Packard Co. 
Tanglewood West Bldg. 
Suite 240 

3959 Electric Road 
ROANOKE, VA 24018 
Tel: (708) 774-3444 
C,E,P 


Washington 
Hewlett-Peckard Co. 
15815 S.E. 37th Street 
BELLEVUE, WA 98006 
Tel: (206) 643-4000 
A,C,CM,EM 
Hewlett-Packard Co. 
North 708 Argonne Road 
SPOKANE, WA 99212-2793 
Tel: (509) 22-7000 

Cc 


West Virginia 
Hewlett-Packard Co. 
501 56th Street 
CHARLESTON, WV 25304 
Tel: (304) §25-0492 
A,C\M 


Wisconsin 
Hewlett-Packard Co. 
275 N. Corporate Dr. 
BROOKFIELD, WI 53005 
Tel: (414) 794-8800 
A,C,E*,M 
URUGUAY 

Pablo Ferrando S.A.C. el. 
Avenida Italia 2877 
Casilla de Correo 370 
MONTEVIDEO 

Tel: 80-3805 

Telex: Public Booth 901 
A,CM,E,M 


URUGUAY (Cont'd) 
Olympia de Uruguay S.A. 
Maquines de Oficina 
Avda. del Libertador 1997 
Casilla de Correos 6644 
MONTEVIDEO 

Tel: 91-1809, 98-3807 
ee 6342 OROU UY 


Tel: (582) 239-4133 
Telex: 251046 HEWPACK 
A,C,CM,E,M,P 


Tel: 747984, 742148 
Telex: 24009 ALBIS VC 
A 


Tecnologica Medica del Caribe, C.A. 
Multicentro Empresarial del Este 
Ave. Libertador 

Edif. Libertador 

Nucleo “C” - Oficina 51-52 


CARACAS 
Tel: 339867/333760 
M 


Hewlett-Packard de Venezuela C.A. 
Residencias Tia Betty Local 1 
Avenida 3 y con Calle 75 
MARACAIBO, Estado Zulia 
Apartado 2646 

Tel: (5861) 80304 

Telex: 62464 HPMAR 

c,E* 

Hewlett-Packard de Venezuela C.A. 
Urb. Lomas de Este 

Torre Trebol — Piso 11 
VALENCIA, Estado Carabobo 
Apartado 3347 

Tel: (5841) 222992 

cP 

YUGOSLAVIA 

Do Hermes 

General Zdanova 4 
YU-11000 BEOGRAD 

Tel: (011) 342 641 

Telex: 11433 

A,C,E,M,P 


Tel: (061) 553 170 
Telex: 31583 
A,C,E,M,P 
Elektrotehna 

Titova 51 

YU-61000 LJUBLJANA 
CM 

Do Hermes 

Kralja Tomisiava 1 
YU-7 1000 SARAJEVO 
Tel: (071) 35 859 
Telex: 41634 

c**P 


ZAIRE 

Computer & Industrial Engineering 
25, Avenue de la Justice 

B.P. 12797 
KINSHASA, Gombe 
Tel: 32063 

Telex: 21552 

cP 


ZAMBIA 

RJ. Tilbury (Zambia) Ltd. 
P.O. Box 32792 

LUSAKA 

Tel: 215590 

Telex: 40128 

E 

ZIMBABWE 

Field Technical Sales (Private) Limited 
45, Kelvin Road North 
P.O. Box 3458 
SALISBURY 

Tel: 705 231 

Telex: 4-122 RH 

EP 


August 1986 


